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Con tat * fon ome neceſſary Geometrical Problems; 


Ped," 1. 70 0 erelt a a Perpendicular, on the middle of 5 Line given. 


"ET = Fo given be AB, and the muidfle point be 
Eis equal to CB. 


9]; SA the foot of the Compaſſes in er ie 
— 1 othe book. to ſome diſtance — t 

4A C, an with tha iftance make | 

aloft the DE, with the ſams 
diſtance ee e foot in „and crofs - 
the Arch DE, By the N 
terſe Tien of thoſe K 
the point C, draw the Eine to C, 
ſo ſhall this Line be: the . * 
cularias was required”! | , f 


Prob. 41 25 red a Perpendicular on e * of a Line cid 


in 13-3 
Er aht. ven Line be AB. A he end B tis re. 
8 I L. raiſe a A . 
Set one foot of the Compaſſes in B, dad with any di- 
fancemakethie Arch CDE; then with the ſame diſta 
ſetting one foot in C, croſs chat Arch in D, and FE 


one foot'there; with tlie ſame diſtance make aloft the 
re Gin arolsthe Arch CDE in E, and taking off 
the Com 


from D, 00 one foot Far — in E, 
oe Al he. ſame. — 7 111 ' # 9 Pm 
\heoth N 


he Arc CO: 72 . c 
ae ln 00 on pf, Arch HI " 

3, Nan ine to the * 1 — 
ine be che N 


ar ben the 69d B. WE us 
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3 SG Geometrical Problems. 


Prob, 3. To let fall a Perpendicular from a Point over the 


middle of a Line given. 


ET the given Line be AB, and the point aloft over 
the mi dle thereof be aſſigned C. 
EY OIL Extend the Compaſſes from A tb 
: Cf, and keeping one foot in, with 
the other make the Arch 


3 diſtanceone foot bo- 


ing in, C, cut the Line AB in B; 
* * then with-the ſame diſtance ſer one 
T foot in B, and * the other make 
the Ah GH. Laſtly, From the 


es CI and 5 E, draw the 
ine 5. ſhall CD be the Per- 
Wn et fall as was required. 
Prob. To let fall a Perpendictilar' from a Pint aſtro ned, 
47 or ey over the end of a Line given. 55 01 
Er the given Line be AB, and Point aſſigned C. Draw 
4 the Line HP Dick: divide i into two equal parts in D; 
c then with the diſtance DA, ſer- 
ting one foot in D, with the 0- 
ter make the Arch FE, crof- 
T | 7 ſing the given Line in B; then 
De from C draw the Line CB, 
7 B. which ſhall be a Perperdicular 
ler fall as was required. 19 

fd. 1. To draw a-Line Parallel to a Line given. 


Ex the n Line be AB, with any 7 diſtance of i! th 
Compaſſes, ſetting one foot in C taken at SO 


CF > 7 the other make the A 
* 'Z 7 B then with the ſame 


| — : D likewiſe at D, ſet one foor, and 


„with the other make abt the 
Arch F. SIT the tips of the Arches E and 
2 Line which dere eee 


required. + SL: — 


E. ** L 2 1. : 2 Prob. 


©, 


pour and the Intexſettion of - 
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the Compaſſes in B with any diſtance, make 
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- Geometrical Problems. © ; 


Prob. 6. Jo draw a Line Parallel to à given Line, which all 
- 11:11 paſs thro' a Pains aſſigned over ie given Line. ” 

. * given Line be AB, and the Point aſſigned C. 
Set one foot of the Compaſſes in The and extend the 
other to the neareſt diſtance of the Line AB; then taking 
off the Compaſſes, and keeping | 


them at the ſame diſtance, 3 


any point taken towards the © , _ 
end A of the given Line, as at P * 
D, and ſetting one foot in D, with the other make the 
Arch EF. Laſtly, By the point C, and the tip of the 
Arch EF, draw a Line, which ſhall be parallel to the gi- 
ven Line AB, and paſs through the aſſigned point C as 
was required.” ..' 1 27 5 : 1 
Prob. 7. Az Angle being given, to make another equal thereto. 

ET the given Angle be ABC, and *tis required to make 

another equal thereunto. a i 
Draw the Line DE at pleaſure, then (oting die foot of 
t 


e Arch GH 
croſling LC in G, and alſo croſ- 1-0 
ſing BA in Hz then keeping tze  @ oC. 
Compaſſes at the ſame extent, 1 at 
let one foot in D, and with the 
other make the Arch LK: That 
done, take off the diſtance GH, 
and with this diſtance, ſetting _ 
one foot in L, with the other 
croſs the Arch LK in K. 3.15 
by D and K draw the Line DKF, 
ſo ſhall the Angle EDF be e- 
qual to. the Angle ABC as'was 


required. 


Prob. 8. To bring any three ints not 98 in 


N | a right Line, 
into the Circumference of a : 


ircle. 


Er the three Points be A, B, C, and tis required to 
make a Cirele to paſs through tgße. 

one foot in A, and extend the othet to more than 

5 CINE, 8 4s SHE 2 A'3 5 half 


4 ; » 


Of -Riabr Angled Triangles, 
| half towards B; and with that 
i diſtance make the 'Areh DE ; 
then with the ſame Aiſtance, 
Nfſetting one foot in B, with the 
J other croſs the Arch in D and 
e E, and draw DE long enough : 
hat done, if the Compaſſes 
— lie wile ſtand at more than half 
. — 7 the diſtance of BC, ſet one foot 
a in C, and with the cther make 


a * # 
S319 


. ＋ 

the Arch FG; and with the ſame diſtance, ſetting. one 

foot in B, with the other croſs the ſaid Ach. FG in F 

and G, and dra the Line FG to croſs DE in H, ſo ſhall 
H be the Center: Therefore ſetting one foot in H, and ex- 

tending the other to either A, B, or C, with ithe other 

make a Circle, which ſhall paſs through all the three 

Foints aſſigned A, B, and C, as was required, , 


a 


* Bs 
C HA P. II. Containing the Doctrine of Plain Tyian le, 
on ihne Angled - Triangles 7 either Plain r 


75 0 21s "ey 
Spherical. Of-Plain or Right-lined Triangles.” 


x 


T ERE Arſt take a few general Rules about them. 
1. A Plain or Ri he- fiel Triangle, is a plain Figure 
med c ; ded within three, right or ſtreight 
Lines, joyhed together with three Angles or Corners. 
| Theſe plain Triangles are either Right- angled, that 
is Taxing ans right Angle; or elſe Oblique-angled, that 
is, withobt7 right Angle, and having all the three An- 
gps either acute, that is, leſs than yo d. or elfe one of 
; that i niere tThak . 


3. In either ſort of theſe Triangles, the three Angles 
are always equal to two right Ansles, that is, 180 J. 
4. In a Right-angled Triangle, the right Angle being 


ſuch manner that one is the Complement of the other; fa 
that one of them being known, thę other is alſo known. 


Sides, ſome Legs; But in Right-angled Triangles, | 
betten diftinction, we call BA the bottom line, the 10 ; 


1 ac ger, vt | 
* 


5. The Lines. about the right Angle, ſome call them ü 


- 4 * * 


always 90 d. the other two Angles make alſo juſt 90 dl. in 


J... b ⁵m ⅛˙ũu ⁰ os. ES ra 


„ . £ 
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A 
| 
F 
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Tie Hayley, and on ſide: f 4 tree Trimgle dene 


Py '2 this 885 


gle tC 9 15 the. Conplen 


| 25 the 11 of auy nr Ag, to 


fide AC, which is oppofetd to the 2 at B, chat Angle 


 Of"Rizhr Angled Triangles. 7 
AC the u 7 lihe3 che P& , and BC the dope- 
line, the ypo tenuſ Or ? ce Þ te I: (19 (2.) a u f 
. Every Triangle hath ſix parts, 1 * "three Sides, 
and three Angles, — theſe are all proportional one to 
another, ſo that apy three of them heing known, the other 
Tet, may be found qut; unleſs it he the three Angles of 
pl al Triangle, which only ſnews the Proportion of the 
Fr ** ut you may make one ſide What length vu will. 
| How: theſe Triangles ate made, fee ot kinſonf's 8 cf 
— 8 ale Art of Navigation... i. \ 
nee 09 Of Right angled Plain Triangle. 
CASE I. Plate I. Triang. I. 


0 oy 7 green, 4e find the: other, fler. 
Example, In the Right-ainglel Triangle BAC; * An- 
gle at A being knowil to be a right Angle or 90 d. and 
the Ben B being known to Ke 36 d. 52 m. and the 
= 1 known to od 359 Find es, Feet, Fork Poles, 
Miles, es, or apy other ki 9 ure 3 how. may 
I oo ney ag 0 hel two ſides? . n 
he 80 is known by the th Rule beforego- 
Right. 20 NM; Triangle, the An- 
ent of tlie Angle at B. Take 
therefore the Angle B, 36 d. 52 f. out of 90 7 and there 
reſts tor the Angle at C, 53 d. 8 . 
Io find che fide Al Work by this general ;roportion. 
Ar the Sine of any Angle, to the 757 oppoſed thereunto e $9 
le oppoſed thereunto. 
And ſo on the contrary, 4. a 9 de, is to the Sine of the 
Angle. 0 ppoſed thereunto : Sq is ally other fide, to the Sine of 
the "Ang oppofed Betts. 3 
at in this Triangle BAC, havikg the {ide BC 355 
oppoſed to the Angle at 'A 90 d. you may thereby find the 


being Known to be 30 d. 52 m. for. 
Ahe Radnis o Sine * the Angle at A 90 d. ro oo 


To the oppoſite" Ne. B — 2.5 440680 
$9! ibs Hine v re Angle be 5d. B 361d. 352 ee 


1 the — 2 AG + 66 
Ag Add 


Of Right. angled Triangles. 

Add the ſecond and third Numbers:together, and from 
the dum ſubtract the firſt, which becauſe it is the Radi u 
j tis done by cancelling the firſt Figure #, ſo the Remainder 

382, $335 800 which is the Log. off 210 for the ſide Uefire 

Plate I. r 

By the fame Rule you may find the fide BA, which is 
yet unknown, by its proportion to the 8 1530 Angle at 
a C, which is 53 d. 8 m. ; 

A the Nadin or Sine of got. = — — = 10.9050000 
Io the fide oppoſed BC, 350 —=——2.:5440680 
So is #he Sine of the Angle C, 75 4 * — 2.511584 
To the Side 44 200  nmnns —— c_— 172.4471764 


Wich cancelling the Radius, the Remainder is the 
Logarithm of 280, for the Side BA; my thus wu have 
all the ſix parts of the Triangle. | 
Coaſe II. Plate I. Trang. * 
Two Sides, one of them 0 ofite to the Right Angle, bej 
3 given; to Ind 155 Angles and third Side. * 
" The right Angle being oppoſed unto one of the given 
Sides, you-may work by the proportion of the oppoſite 
Sides and Angles, For 
As any known Side, to the Sine of the Angle oppoſed thert- 
uno: So is any orher Side, to the Sine of the Angle of- 
poſe ed the, eunto. 
| — wr In the Triangle ABC, Jet the two given ſides 
de AB, 280, and BC 350, which fide BC, is oppoſed to 
the Angle A, being known to he go 4. 
Firſt, To find the Angle at C, oppoſed to the fide AB 
As the Side BC 3 50 Log: - 2. 5440680 


' Tothe Sine 4 the oppoſite 2 A. 2 3 
Sum 12. 4471 580 
1 * 8 e 8 m. ©.5030900 
Add the ſecond and t Numbers, and from the Sum 
khereof ſubtract the firſt,. = Remainder is the Sine of the 
Angle deſired, which is 53 d. 8 m. almoſt. 
Secondly, Now. this Angle being known, the Angle at 
Þj the Complement ther; _—_ 36 4. 37 "> 5 
: la 2 


—— 


* 
5 
* 
N 
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Of Right angled Triangles. 


: Pla te J. Triang, l- 
Thirdly, for the ſide CA, having found the lite 
Angle at 55 to be 36 4, 52 m. you may find it 1 A 
in the laſt Propoſition. 
Ar the Radius or Sine of "the Angle at 4904. 10.0000009 
To the oppoſite file BC 350 — —— 2. 5475690 


30 ir the Sine of the Angie at B, 36 d. 32 m. 9. 7781186 
To the file AC 210 Corr nn ne REI 


Caſe III. plate I. Triang. III. : 


In a Right-avgled Triangle, the two ſoles including the LY 
Angle bemg ries find the Argles and third fide. © IP 


Example. In the Triangle BAC, ſuppoſe the fide. BA. 
to be 280, and the ſide AC to be 210, and the Angle: A 
between them to be a right Angle 90 d. to * the other 
pores of this Triangle. 

You may make either fide. the Radius, but we will [ 
path the ſide BA to be the Radius; ſo the fide AC is the 
angent of the Angle at B, and the — 4 at C is th 1 

Compl. of the Angle at B. Firſt, To find the Angle B. 

As the one ſide BA, 286 Log, —- 2.4471580 


70 the other fide AC, 210 — — — 2. 3212193 
* is the Radius Tang 15 d. — 10.080000 
Sum 72.222219 
"To the Tangent 736 d. 2a mm. 7 
Which ment Angle at B, the Complement wheregf be- 
ing 53 d. 8 m. is the Angle at C. Then FE the fids BC. 


Plate I. ene _ 


333 


To its oppoſite AC DE IE 32211 93 
So 2 the Radius, or Sine of 90 < — I 0.0c 000000 


Sum 12. 3222103 
To ita op ofite ſide 3 ann 5441007 
OY m for Plain R gi Angled Triangles. Mn ö of , 


— V 


— —— — — — 


. bliqut Triangles: W 


1 1. Oblique T riqngles. | 
r Caße L. Plate 1. Friang· IV. 1 


00 1 e. $ 81 | 
Two Angles of an oblique Triangle being gi wen, wy a 5 1 
D Oppoſed tc eit her of then find the Lanker lden. 
0 one In. che Triangle. ABC, the Angle at A is 5 d. 
at: ; is 45 d. and the ide BC is ww Tocfind 
by "of the parts of this Triangle. The Angle C is 
he Complement o the other two Angles 6 180; for the 
—.— 2 wat make 180 d. as in the third Rule: 
So that t ond Angles A, being 30 d. and B 45 d. be⸗ 
"Hep togeth 22 make 75 4. and thelr Complement to 
| being 105 4. is the Angle at Cc. 
"The: Angles being all thus known, the ſides unknown 
— be- found as foliows. To find the fide we 1 | 
Ar te Sine of the Angle. A 30 d.—— ee 
— 2 the Side oppoſed to 1 CB 290. LK — 2.462; 
8 the Sine . 'the Angle B 45 . 9.849. 
| 1 Gs Sum of the Ntond and third 12. 2855 


4 15 the oppoſite fie AC EE —z.61291 0 


155 fuch caſes as theſe, 2 you have Sine or Ta 
Ia. the firſt place, you may Work by the nor Tanger: 
ement thereof. and to ſave the Subſtraction, as Real 
8 en, in the uſe of the Logarithms, * the 
Table of Logarithms. 5 + 
n to find the other gde AB, by "00 oppoſite Mole 
28 Which is r05 d. Here "becauſe the 25 exceed. 
90 d. you muſt take the Complement to 180, which is 75 


"Bk Sine A N18 « Arith. Compl. —--— 0. 3010300 


F © 
0 
\ 


cf yu Oppo, 290. —.— — 2.423980 
Soi the fine of 7; = or 105 „ < 0849438 
"To the-fide oppoſed AB 560 ph ——— 172.7483718 


Thus you have all the parts of. the e A 


£0 2 * * . 4 . 1 A [3 : 
1 1 ; 11 rt ＋ 2 4 8383 1844 1 F4 4. . Caſe * 
of * * 4 \ % 


K 


| fide AD 5£60,..and the Angle between them at A.zo d. and 


the Perpendicular CB from the Angle 


J  TTTTTYT—o_—— N 


FO ue Trium les. "= 
_ _ Caſe II. Plate I. Tfiäng. V. 
* te; of an Oblique Triangle, and an Ang le oppolal toon? 
= then þ being given, to find the other angles and a 51. 
is but the Converſe of the fc . 
2 In the gee 4 ABC, let Re. ſides given 
AC 40, and CB 290, Angle app ed at A 39.4. 
godthe Angle B. f 1: 6 N 

As 2 Com n 7:53 . 


To the Sine of the ed Angle A 30 D 89 00 
Syd the fide A 41. —— —— — — 2507 
To the Sine of the . 9ppoſed 4 le B * 8493559 
Which is 44 d. 59 m. 
Now the Angle A being 30 d. and B 44 d. 18 *. 
which make 74 d. 59 g. the Angle C muſt be 105 f. Um. 
the Complement to 180, and the fide AB oppoſed & ereto, 
may be fou ound as in the firſt Caſe 500. 2 


355 caſe III. Plate I. Triang. VI. 


Tes fades of an ObliqueTria ngle, with. the Angle contained be- 
- tween them, leing given, to find the other Angles and des. 


© /Intthe Triangle ACD, let the fide Ac be 470, and the 


it is required to find the other two Angles, and the fide CD. 
To reſolve this Oblique Triangle, it is a plain way to 
reduce it into two fight-angled Trian angles, by letting fall 


Firſt, in the right-a * Triangle ABC, you have the 
temuſal AC 410, and the Angle at A 30 d. Therefore 


A S. Bd d. aer AB 355 to Tan. ACB bo 0, 
So S. C 60d. to AB. 35550 BD 205 to Tang. BCD. 45 d. 


The angles B and DCB, make the wen AY 105 d. 
and therefore the Angle at D is 45 4. 


Another way to perform this more uſu. | 
Take thee Sum of the two ſides, and Side 40 — 569 
difference of them, and work thus Side A. 
oe and AC added, their - —— Sum i 11 970 
V en 


A af ES oc —— — — - = ws 5 — 


——— . 


3 45 Of Dbligue Angles: *\ 
I « . Ihen ſaying ing thus: * 
| A — 75 $5.0 Sum 9 0 Compl. 5 —— — 7.01 z 


of the wo fides 1550 2.17 
Tg. © hal, if the Sum of the Ang. unk. 75 deg. T0.5719475 
T. of Aale palf Ag. 29 dg. 50 min. 179. 7612671 


* 
„ 


is added to 11 ho Fuge the Angles d m. 
vhkhownſhews che greater Angle to be 04 88 
deg, 59 min. and ſubtracted from it, ſhewsk ' 29 59 
the leſs A le to be 45 deg. 1 min.  =_—— 

And thus having all the Angles, you may! 222.221 59 
Bd che unknown ide CD, by eie l. aD 4 X 


3 £2002 Caſe IV. Plate I. Triang. 7. 
= Hog three fides of an Mew, Triangle, to find the A ler. 


iim he r Ac, ſuppoſe the greater & 410 
„ Sum of theſe two 7 


"ip enten fide 560 Coli Arith, . 7,2518120 


To the Sum of the two leſſer 700 — — 2.8450980 

© $0: the diff. of them t 20 — ird 

1 a fourth Number” 150 AE — 42. 1760912 

This 150 is AE, 2 part of the 1 fide, which be- 

ing fubtracted from it, the perpendicular will fall in the 

middle of the e and 5 e at in wo. 2-40 
OW *Triangled:.. | 

Thus the greater fe 4D "TY | LIFE — Dag 1700 


o part 0 be ſu btracted AE — — 150 
| _ remains ED . — 410 


The la whereof BD ———— 205 


is the Baſe of the leſſer Triangle BBC; and this ſubtract- 
ed from the greater ſide, leaves 35 5 for the Baſe of the 


Sreater Triangle ABC. 
Now having theſe two Baſes of theſe two Tiiangles and 


| | the Second Caſe find all the Angles. 


The difference of them 120 


which is the place where the Perpendicular CB falls and 


chews Hipotenuſes 410,7and 200 given before, you may uh 


O Oblique Triangles. WAY 
"2 Is gle Triangle A#Gorr ch 14 5e or © | 'T Xx 1 q 
41 A A0, to Sine ABC go . «by ws "8 
So. AB, 355, 20 Sine ACB 60 deg. 3 
i, he Complement whereof is the au 8 s = 
22 Then in the Triangle CBD. ' $464 git 
As CD 290, to Sine CBD 90 deg. 28 4 531182 
So BD 205, to Sine BCD 45 deg. | 
Whoſe Gomplement' is the Angle at ADC A de | 
Thus in the firſt Triangle ACD, we have found the- 
Angle at A to be 30 I” the Angle- t D to be 45, and 


the two Angles at C to 8 45 * the, Sum 
105 ER tor the ARA 
Th "i a | Fan's E _ nA 973 | 5 
.C H / A 1, , Ik. vl 07 99 9 | 
"i 10 


0 Containing 1 1 Dali of $; erte Trianghts: | 


ERE likewiſe you you may take a few gene Riles my 3 
r the better underſtanding ar eee 1 — 


1. Flicks Spherical Triangles confi , that is, 
mies Sides and three Angles, any t r ehh which being 


known, the reſt may be found. 

2. The three Sides of a Spherical Triangle are ack * 
591 three great Cireles of a Sphere, and as the fides, of 1 

ain Triangles are meaſured by a Scale of equal parts, to 
theſe are to be meaſured by an Arch of equal degrees of — 
a great Citole. 
3. A great Circle divides the Sphere « or Globe * two! 
equal parts; as the Equinoctial, the Ecliptick, and 1 
e * ſides of Sptmical Tringl 5 
© 4 Sum tne 4 3 
leſs chan two Semicircles. 4 wy | 

5. TheSum of the three Angles of a Spherical Tn 
are greater than two right Angles, but leſs than fix. 


6. A8 eee iz enther een Ol == 


, + * 2 * f 
, 0 ” 
$ 44 p 4 yp 17 J . 0 * * . * 0 
N ba y | — 1-7 
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Th Of Rjebredupied Spherical Triangles. 
7. The Sines of the Angles are tional to the Shes - 
2 * oppoſite ſides; — on the Sntrary, the Sine of the 
* are 15 roportional to the Sines 6F their oppoſite Angle les, 
| oBght aff riangles the ſide oppeſne to the 
N Angle is called the Hypoteapſe, the other Two are 
| called Th * ae. 
x 8 JA Is; ax 54 © K 
led Sph ical Triangles 9}; 


$13 50 IJ e ay 


days „dp 5d e Bate 1. Lg. L. A 1 Su 


Th ſe, mib th OB; angles hein | 
err the 2 ro tha 28 8 4 tov, 


-In-the-Right-angled Friangle- ABC, 40 i570 dg. and 
the Angle at 4 23 Wire af It i Fo re aged to find * .E Leg 


EC oppolite to the 
Sole the — and aldi 21 WE Parts of any 
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Of Right Angled "Spherical Triangles. 15" 
As the Radius, to the Co- ſine of the Hypotenuſe ; 

So is the Tangent of the Angla. Amen, te the cout | 

* * Angle require. 
Caſe IV. Plate II. „Triagg. IV. 1h Hi 2A 

1 F „ e amel Being given, #0 find the OT; . 29.1 
As the Radius, to the Co- ſine of Legs; 

So is the Co-ſine of the or pe Co-line of 

the Hypotenuſe. * 
Lale V.. inte II. "Tija 15 8 241 

The two Legs. being given, tafind either) of lg; gue Hb 


As the Sine of the Leg next cheapge yequiradya 
the qe 17 | 


Tangent of, the oppoſite Lep. to the Tangens, 


FA the 1 e requir 


, is to the Sine be the L t 
105 the be As the > Radys, is 10 the dine de the Lr op 
80 15 e Complement . anglefra, 
the Yaagunt omplemenr of the angle fequfr 
a ok YE. Plate we" Triang, wy N TE 
One f The Legs, and. the Oblique. Angle next it bring 5 
to find but the Hypotenuſe, 
Fat 


A the Cine of the a ngle. Sitten, 13-40 40 > the 
So is the Tangent of the Leg given, 6 Hh Be 


the Hypotenuſe. ö 
e vi e U. Ka. Yi 


One of the Legt and ce, 75 next it being known, 10 BA 


i 0: be other Legs, u 40 95.72 + 22 24. 
As the, — SG the T Tangent. of q e given; 

So is the Sine of the Leg given, to the Vangon of the 
* required) uri Har Ide 5 
by 8 ns YI. 1.725 II. + Trianger Gees) 4 Mt 
One of the Legs and the Dblique Angle next it given, 
e findybe othar'0 OMique Angles.” + 24 

As the to the dine of the angle given; ů 

So is the Co-fine of the given Leg, 70 the Co- nne fine or 

the-angle required, Cafe 
— e 
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: Of Righr aizled Spherical Taue. os 
use IX. Plate II. Triang. IX. 


a au the Ls, au the Ale oppoſed to it bens "oY to 


find the Hypotenufe. + 
As the Sine of the given angle; to the Set the PEO 
Leg; Soi Radius, to the Sine of the „e required, 


Cale X. Plate II. Triang. X. 


| Ohe 47 the Lige "mid the Angle oppoſite theres) King given, 


1 0 find the other Leg. 
1 the R e Radius to . — of the's gi ven Leg; 
ement of the gi ven e, 
ET ch — 85.1 — en , to 
Caſe Xl, 2 1 IL. Triang. XI. 
o er 


Legt, and le oppoſite thᷣereto Jei to. 
2 e ee 
8 dine 


Tt 
nal of the given Leg, is to 


Sac e RY! 
Caſe XII. I Triang. XII. 


The Hi vteniſe aud on e Legs being to find the 
(KV: 225 5 He ne _ 2 


As 2 9 5 5 nt Compl. of the H . 
* TE. : Shen 1's, 1 to a 


Hint of the” Aug $6 a 
4 Caſe * Plat II. „Triang 0 bel. 

| Hypoteninſe « 0 the L. ven, to th 2 

1 1 0 225 Nee to the g e 

As the Sine of the Hypotenuſe;' * is to Radius ; 
| Us oe ne of e Tu to dhe Sie of the 
- Caſe XIV. Plate I. Tia, xy.” da 

The Hypotenuſe end one "of th the L r being given, , Fo fut the 

eat >. . $37.8" I 1 


As Sine Com . en is to Radius 
So is the op Complement or S * . 
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Of Right Angled S pherical Triangles. N 17 
Caſe XV. plate IT. Triang: XV. 


The two Oblique Angles being given, to find. the Hipotenuſe. 
As the Tangent of one of the Angles, is to the Radius; 
So is the Co-tangent of the other Angle, to the Co- 

ſine of the Hipotenuſe. 


Or thus: As the Radius; is to the Tangent Complement | 
of one Angle; | 
80 1 is the Tangent Complement of the other Angle, to 
the Sine Complement of the Hipotenuſe. 
Caſe XVI. Plate II. Triang. XVI. 
The two Oblique Angles being given, to find either of the Legs, 
As the Sine of the Angle ado to the Leg required, 
is to the Co-fine of the other Angie; , 
So is Radius, to the Co- ſine of the Leg ſought. 


of Oblique Spherical Triangles. 


Caſe I. Plate II. Triang. I. 


7 5 Angles and a fide oppoſite to one of them, being given, | 

"to find ly ſide oppoſite to the other. | 

k As the Sine of the Angle 5 hu to the ſide known, 
Io the Sine of the given ſi 


So is the Sine of the other Angle oppaſed, 
To the Sine of the fide required. \ 


Example. In the Triangle ADE havi ing the fide 4D nd 
the Angle at 4 23 d. 3om« and the Angle at E 38 4. 30 n. 
0 to find the fide D E. 

As Sine AED, is to Sine AD ; ſv is Sine D 2 to 
: Sine D E, which will de 18 4. e Y = -; 


Caſe II. Plate II. Triang. II. 


Two ſides and one Angle oppoſed to one of them being given, to 
A . fud the, n- oppoſed Angle, 
| Thür isn the Converſe to the laſt Caſe, and is as follows. | 
As the Sine of the ſide oppoſite to the given Angle, 

* | o Sine of the given Angle; r 
is the Sine of the other given ſide. W = SO 

(d | To the vine of the * * B Cafe 
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Caſs, III, Plate II.  Trjang, III. 


Two wo ether len "than a Semi-circle with the le 
; here ge, to find the other Angles,” Ang 


#= 597 
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W 
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They may be found at two Operaatiog by a Proportion, K 
demonſtrated in the wei, 1. of the Learned Mr. 
Oughtred; or more conci ely, in Mr. Jones” 8 * 
to the Mathematicks.” FS | 

As the Sine of half: " Sum of the ſides, MAG 

To the Co- tangent of half che contained Angle; ; 

8 TY the Sine of half the difference of the ſides, __ 

: the e Tangent of 2 the difference of the Arles * 


. 7. kk. = 


As che Gefen of half, the = of the "5a N 21 

To the Co-tangent'of half the contained Angle, Vi 
| So the Co-ſine of half the difference of the ſides, tt 
on To the Tangent of half the Sum of the Angles. - - 
1 Add the half difference to the half Sum, and you have 

3 the.greater angles but, Ie it, and there * the _ 
| lefler Ale. | N . 


* 


1 Example. In the Teian 3 thi given, A 


DAE 37 d. 03m, (AL 
AE 69 47” 
_— 53 


ie Operation. Ih; | 
1 4E bw 471 m. A ; | | | 
j 1 ; AD 46 . 1 42647 : 1 0 . * 4g 
* Sum 116 116 40 E58 4. a ES : 
Differ, 22 54 22 150 e Dif. i 271. 1 l 
24 af ereof 1 is 18 * e. . C00 OY 1 
A. S. half Sum Pe and AD $8 4 70 m. b the, 0.070010 =» ons 
To S. half Diff. fides AESitt- ον t 29 ee —— — (ae 
So is T. Ga DAE es 311. 1000 1 
Wb Diff. Ang. Das 5 4. Wers — = 
Eo I 55 AS *, 22 , r * 
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a... 


, TW | 8 3 \ ? . . Co. 4 . 
fs S. C half Sum der A E and 4D 58d. 20m. — 0. 2798801 
To S. C. half Diff. ſides AE and AD 11 27 — 9.99 126986 
So is T. C. half 4E — 18 31 — 10.470605 


T, o Tang. half Sum Angles D and E 79 49 10.7451 952 | 

| half Sum Angles D and E 79 49 OR rr 
| baif Dif. Angles P and Ei EE 

n N J Sum 114 Ic "XD 7 # . 2 


Mote, If the Sum of the two R exceed 2 
Semi- circle, then ſubtract each ſide ſeverally from 1 80 d. 
and proceed with thoſe Complements, as with the ſidesgi- 
vel in this Example aforegoing; the i produces 
the Complement of the Angle s ſought 4 Semi- circle. 
Caſe IV. Plate II. Triang. IV. 


. : 8 3 7 FR 7 i 4 5 NS, N „ 8 F . 
Two Ang les together leſs than a Semi- circle, with the Ide bes 
zween them, to find the other ſides. 


_ + Tis perform'd at two Operations. 


As the Sine of the half Sum of the Angles, 

To the Sine of half their Difference, - - 

So is the Tangent of half the interjacent fide, 

To the Tangent of half the Difference of the other ſides 
Again, As the Co-fine of Half Sum of the angles, | 

o the Tangent of half the interjacent fide; 

Sd the Co- ſine of half their Difference, | 
To the Tangent of the half Sum of the other ſides. 


If half the difference of the fides be added to half the 
Tum of the fides, it makes the greater ſide; but ſubtrafted 


rom it, leaves the leſſer. 


* - 


5 If-rhe Sum vf the given a ngles exceed 4 Semi- 
4 © Ficle, fubtract each angle from 2 Sem Eiche — 
„% F'ith the Reſidues, the Operation will produce each ſides 
© KTomplement- to 38a deg. | | 


Caſe 


Obligue Spherical Triangles. 


K Euaſe V. Plate II. Triang. v. 


Two. ſides with an Angle oppoſite to one of them being given 5 
= 1 55 the third fde; the kind of the Angle optoſve to the 4 
2 ether fide being foreknawns, >, {oy „„ n 4 ; 
» "Example. In the Triangle ADE, there is given AD 45 | 
deg. 53 min. DE 38 deg. 28 min. AED 45 deg. to find t 
Firſt, find the angle oppoſite to the other ſide, by the 
ſecond Caſe; and then you have two ſides and their op- 
polite Anglese | Then find the third ſide by the following 
- roportion._ | A 3 + 4 
A s«s the Sine of half the difference of the angles given i ; 
Jo Tangent of half the difference of the ſides given 
So the Sine of half the Sum of thoſe angles, 


” 
— 


To the Tangent of half the ſide required. T8 
5 | | The Operation. | J G. . 


4s Sine AD 46 d $3 m. ———..-—— Log. 0.1366989 
To Sine AED 44 O00 — — — r 9. 8494850 8 
So is ſine DE 38 28 ————- — —— 9.282821) 


To Sine DAE 27 02 .Ä!ü- . — 9.78001 56 


ADE 45 oo 

DAE 37 23 «Fs 1 | | 
Sum 82 , 03 half Sum 41 d. or m. 3 0 
Diff. 7 57 half diff. 3 8 * 


75 


_ - . 14 > 34% tas + 53 4 . d. 
Doubled, is — 69 44 AE require 
1 1 : 8 8. 4 4 4 5 * , ” 4 * 
7 = : * as k 6 4 
0 i 4 + * # $3.7 W357 9 6 
” RS 


Of obligue Spherical Triangles, . 21 
0 Caſe VI. Plate II. Triang. vn. 
'} Two fides with an Angle oppoſite to one f them bei ew 
„50 find the Angle included, or between them, the Festes of 
EN the Aug le oppoſite to the other ſide being foraknown, * 
3 PFirlt, find the Angle oppoſite to the other fide by the fe- 
4 cond Caſe, and then we have two Angles and their op 
= 2 ſides, to find the other Angle by the Proportion . 
wing. 2 ALS n ON _ 5 ; * ' 
e | As the Sine of half the difference of the ſides, _ : 
» | To the Tangent of half the difference of the Angles; * 
8 So is the Sine of half the Sum of the ſides,, © + 
Pp To the Co-rangent of half the Angle required; that is, 


to the Tangent of an Ark, whoſe Complement is half the 
15 1 Angle required. _ 9 [3 2945 #4715 e HOY 8 
3 Ciaſe VII. Hate H. Triang. VI 
Two Angles with a fide oppoſite to one of them being given, to 
ud the third Angle, the kind of the fide oppoſite to . the 

FD, other Angle being foreknown, * 5 


2 Firſt, find the ſide oppoſite to the other Angle by the firſt 
35 8 Caſe, and then we have two Angles and their oppoſite ſides, 


to find the third Angle, by the following Proportion. 
17% As the Co line of half the difference of the RUns. 
56 To the Tangent of half the Sum of the Angle 
ww So the Co- ne of half the Sum of the fides, 
To the Co tangent of half the contained Angle. 
Or thus: As the Sine of half the difference of rhe ſides, 
To the Sine of half their Sum; _ K 19D 
So is the Tangent of half the difference of the Angles, 
Io the Tangent Compl. of half the contained Angle. 
Caſe VIII. Plate II. Trang, VIII“ 
| Two Angles with a fide oppoſite to one of them being given, to 
A fFud the —. — | 2 115 kind of the ſide 5 to the 
043 other Angle being fore known. ee 


. % 


088; Firſt, find the fide appoſite io the other Angle by the firſt 
905 Caſe, and then you have two ſides, and their oppoſite Angles 
037 siven, to find the third fide by the Proportion following. 
= As the Co-fineof half the difference of the two Angles, 
Caſe Io the Tangent of half the Sum of the two tides; _ .. 
8 44 COSTS { B 3 * | , =" 8 


44 an 


| 
| 


„ 


LS 3 Pay 
—U— Coon re wrt I, OO. I 


; 1 
41 N . * 
. ˙˙⁴A ⁵ ᷣMMM W 4 BY ! 


* 
: 
—— 
n 


— d Obhque Spherical Triangles. 
ZB Bo the Co-fine of half the Sum of the two given angles, 


N 


4 


— ͤ — AC 


To the Tangent of half the third fide. & 
Or thus: As the. Sine of half the differ. of the two angles, 
Jo the Sine of half their Sum 3 
Bos is the Tangent of half the differ. of the two fies, 
--Toirhe Tangent of half the third fide. | 


Caſe IX. Plate IT. Triang. X. 
Two fides and their contained Angle being given, t find the 
l third fide. FI 39 f 

Example In the Triangle ADE there is given 

£1.34 AD br 5:0 * AE required. I 
borne) i fee Sc | 

The Reſolution of this and the following Cafe is dedu- | 
ced from t 


be Lord Napiers Catholick Propoſition, (the 


Oblique Triangle, by a ſuppoſed Perpendicular, being re- 
Ses inro to noulars) by Mr. Collins in hi dor 
menen 
%%% „» Ne 

As Radius... — Log. To. cooοο 


To $i. Co. ADE the contained Ang. 42 d. 05 n. 9.870503 
So is Tan. DE the 17 fide ——-38 28 —-9:9000865 
To Tang. of a fourth Arch=——=—30 31—X9-7705994 
If the contained Angle be leſs than 90 deg · ſubtract the 
fourth from the greater ſide; but if it be greater than god. 
from its Complement-to 180 d. the Remainder is the Re- 
ſidual Arch, F 
% 53:0 oa, 3: fl Come Arith. 
75 SC. of the fourth 4rch—30 d. 31 m. Log- o- 647 141 
x is S. C. of the leer fade 38 28 ——9.8927452 
JSC. the fide required AE-6g 47 — 49.585838 
So that the {ide kt is 110 d. 13 m. For if the contain'd 


Angle and Reſidual Arch, are each greater, or leſs than 


90 d. the ſide ſought is leſs than 90 d. But when one is 
greater, and the other leſs, (as in this Inſlance) the fide 
ſought is greater than go d. And the Si ne of 69 d. 47 m. 
is alfo the Sine of its Supplement 110 fl. 13 m. Therefor, 
the fide AF, 18 110 g. 1 .. oy 


* 


of Obligu Spherical Triongles, 23 


* 
? 44. Iii 


* te, nd 15 e fa . Hoek! 10 4 bY 
Evi le, In the Tiiun e AD there i: is give fe 
ADE 114 4. 39 n. 


; "DAE 37 E required. 
3 AD 46 13 IN * — % x8Q 225 
Dos | The Operation. 2 £ © 
"6 Radins —— => — — —— 0 


— — — 


To $.C. AD the interjacent | f te 46 d. 53 1h,-—— 98347297 
: 255 is T. 2 8 DAE the leſer Angle o3——= 04897790217 
1 the fourth Arch-- —27 a 7128824 
| I r e t e 2 . more than a Quad Y 74 2 
2 1 ourth Ar greater Angle, rom 
re fur e . 25 to 180 4 the 855 ler is 

the reſidual Arch. 
* Com. Ar ith. 


o As S. C. of the forth Arch < 2} 43 fs m. Log. 0:25 IB20T 
39 To S. Ci of the refidudl Arch — 3 9.8961369 
65 So ic S. C. DAE the leſſer Angle of 83 GT 


54 JS. C. AED the Angle required 4 ot —= ro8hdaroy _ 
the So that the RR Angle AED is 4 444% d. 55 hg 
od. In this and the foregoing Caſe, the Aff ion of the re- 
Re- A {ide or angle, ma may be determined by the reſidual 

Ic 
it h. For if the ate Koete; 0 of  interjacerit fide, be leſs 


541 than 2 Quadrant, and. the reſidual Arch more, orwhen the 
845 contained Angle, or interjacent {ide is greater than a Qua- 
452 | drant, and the reſidual Arch leſs; the fide or angle requi- 
Bag ted, is Steater than 90 d. in all ot cher Caſes lefs. 


ind Cafe XI. Plate II. Triang. Tl. 


x ' Three ſides given, to find an Angle. 
gde Fehl, In the Triangle ADE; there is ar * 
2. 110 d. 13 mM. | 
for AD8r 55 p ADE required. 

8 "10 38 8. - 


©. For 


Co 


5 1 5 of Oblique Spherical 1 | 
Poor the Reſolution of this Caſe, take this Direction. 

Add the three ſides together, and from their half Sum, 
ſubtract the fide oppoſite to the Angle required. 

Then to the Arithmetical Complements, of the Log. 
Sines of the containing ſides; add the Log: Sines of the 
half Sum and Remainder ; Half the total of theſe four Lo- 

4 garithms, 3 Is a Sine Compl. of half the * — 


The Operation. 
A 85 d. 20 m. The contain- J S. Co. Ar. . 
DE 38 28 5 mg fides. XS. Co. Ar. o. 2061683 
en ln 175d. 15 m. 8.8.9435 7743 
- Dow: 230 31 Aen. 05 02 8949775 
I ” © Sumn1s >, ne N 19.1 101 562 
5 © OI” o5. SC. "C, £68 38. alf Sum 9,55 50781 L 


— Which being Laer produces ADE 1175 — 5 56 m. 


= Cate XII. { Plate: I. Trang. XII. 
zr ade Three Angles given, to Ind a ſides. + no 


IN, v%* 5 


By 1. In the, Triangle ADE, Were is N - 
+o ADE 1374. 53m. 7 __— 

2 == AED 4 as 995 DE required. © a t 5 
3 14 AE 26 . 

" Thisi Caſe is nlewile perform'd by the direction in the 
eleventh Caſe, the: Angles being converted into fides, and 
the ſides into Angles, by taking t — eps pecf of the 


4 na 


| Which „ Long ä gives DE 38 deg. 28 min. re- 
gud. | 
Thus 


greateſt Angle to a Semi- cirele. 
| Com. ADE 4 4. 3 The ace, S. Co. Aro 1737886 
we AED Ang les. S. Co. Ar. O, i 505150 
4 Da . e 5 4" M. 5 — 99222721 
Sum 1713 — 28 MN. 30. 2 
Rem. 30 246 0 19 141 half LY 19. 9501086 
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Thus much for Trigonome!ry, both Plain, and Spherical : 

the Application to Navigation followeth next, and firft of 
Plain Sailing. nn .. 
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NAvigation is commonly diflinguiſh'd* into three ſorts, 
| Plain Sailing, Mercator's: Sailing, and Circular Sail- 
ing, or. Sailing by the Arch of a great Circle.” © 
Plain Sailing, or Sailing by the Plain Chart, is the plain- 
eſt, and the Foundation of all the reſt, and near the Fqui- 
noctial there is no need of any other to be ufed, becauſe 
there the degrees of Longitude, as well as the degrees of 
Latitude, ate all equal; each degree being divided into 60 
Mimites or Miles, tho? they are ſomewhat more than Eng- 
1% Miles, each Min, orf Mile containing about Cooo feet. 
In this Art the Sea-man hath theſe helps. = 
« - Firſt; he hath its Compaſs to direct him which way he 
Sails; which is divided firſt into four Cardinal Points, or 
Quarters, Eaſt, Weſt, North, South, and each of theſe 
Quarters are divided into 8 equal Paits, commonly called 
Rumbs, making in all 32 Points: So that Steering by the 
Compals, well made and duly rectified, the Sea-man always 
knows which way he Sails, to a ſmall matter. 
The ſecond help the Seaman hath in keeping his Ac- 
count is a careſul Obſervation (by the Log-!ine or ſome 
other good way) how many Miles or Leagues he Sails 
every Hour, and ſo every Watch, and every Day. 
The third help, is the knowing andiobſervation of the 
Latitude, both of the Place from whence he Sails, and 
where he is Arrived, or whether he is to Sail. 
And out of thefe three Things, by the Doctrine of plain 
Triangles, he comes to Know all that is neceſlary for the 
keeping of his Account; fo that he may know at any 


time where he is, how far he hath Sailed, ard. how far - 


he is yet to Sail, and which way, or upon what Point of 
6 14 ' k - ITS : ps . the 


26 


: 'To the Aiftante Failed 372 min. 


rence of Latitude be 399 Minutes, I demand er: lance 


Jo the differ. Latitude 309 m. 


TH the _— ſailed 371 v. fix tenths AC ——=2. einer 


= "Of Plain "I 


che — he is to ſteer, and all this by ber few Rule 
of Rectangular Triangles. < 


Prob. I. Plate : Triang. 7 ] 


The Courſe and Diſtance, given o find the ob of Lati- 
tude, and : Dia ure. 


Exaæple. A Ship ſailing N. E. by N. 372 minutes, I 
demand her difference of Latitude and W | 
In the Triangle ABC. 


AC repreſents the diſtance ſailed. | ev ATA 
Az the differ. Latitude. 2 lis 1 
Bc the departure. MD on; 
| BAC the Angle of the Courſe Ho the Meridian, | 
ans the Ramones of tke CourſmGG. bas (f 
| The Operation. on 24 97 


|» For the deteber of L2tithh, Plate I. . 1. 
Ar 145——.— — . — -Log:10.000; 855 


To #he d lt $92 m, ——_——T. 
N 334, 45 e TH 2 


T 2 aff Latitude 309 m, three tenths 4 1 oe 2. 4993893 
W. FH * | 018 For the et: 4 fot 
eee ee 


. 7772175 
Sh it & Courſe 33 es 45 Minh ————9. 


75 the A 206 m. ſeven tenths 72.3 L 52819 


a «= XA _ «4 _ _ 


? 


AH ! . II. Plate 1. Triang. IE 0. 7 
Fe Courſe wh ELD! of Latit 555 being Fiven, to ud the 
Y Diſtauce and the Departure, 


Example. A Ship ſailing N. W. by N. until her diffe- 


and rene _ 
3 The Operation; For the diſtance, 
As SC. of the Courſe, 33 d. 45. nnr — Log. 9. 9198464 


— — 2 nin, 
en — 1.000000 


SD 15 Radu 


For 


Of Plain Sulling. | 


For the Departure. Plate 1. Triang. 
Co. 2 


* 


As &i one Compl. of the Courſe 33 d. 45 n. Log 0.0801 536 
To the diff. Latitude zog nin. 2. 4899585 
So is Sine Courſe 33 d. 45 n... 9.747390 


To the Dane 206 m. four teuths 5 —1 2.314851 


Prob. III. Plate I. Triang. III. 

The Corſe and Departure given, to find the Difance aad 

Dißſerence of Latitude. 
Example. A Ship Sailing South Eaft by South, watt 


her departure be 205 minutes, I demand the diſtance and 
difference of Latitude. - 


The Operation, For Modifance. | 


As 8. Courſe — 33 d. 45 m. Log. 9.447390 
To the Departure BC. — 36s 
$9 is Radius. = ——- —-— 0.00 0 
To the diſtance — == 370 m. ſeven tenths AC- 25691282 
For the difference of Laie f N Triang. 8 
Co. Ar. 
As S. Courſr— 22 d. 45 m. L 9. 2552610 
To the departure BC—206 — — 
So S. C. 5 ACB — — —9.91 98464 
To diff. Lat. AB—— 309 44 m.— — — — > 4809740 


Prob. IV. Plate I. Triang. IV. | 
The difference of | Latitude and Diſtance given, to find the 
Courſe and Departure. 


Example. A Ship Sails between the North and the Eaſt 
372 min. until her difference of Latitude be 309 min. [ 
demand her Courſe and Departure. 


| The Operation, For the Courſe. 
£ the diflauce ſailed 372 m. AC—--——Log.: 2. 9297429 
To Radius 10. o 
So is the dif. Lat. 309 m. AB——— ——2.4899585 
To the & Courſe 33 d. 50 m.. 9.91 194186 
9 or 


— | £7 Pliin NY 
II Dor ER * 


A. 1 
To the fiſtance 372 min. * 
So is the Sine Courſe 33 d. 50. Res LEE 
To 0 rhe Departure 207 m. 1 BC — ants 


e Prob. V. Plate F. \ Triang. ON eg 
The Diſtance. 1. Drharture given, ta find the eser 
vnd Faun 0 \ Dafference-of Latitude. 
Example. A Ship-ſails between the South and che Weſt 
272,mig. until her. Departure be 206 min. I eee the | 
_Eou dle and Difference of Latitude. 


The Operation. 
For the Couiſe. Plate I. Triang. V. 
| 8 372 min. — Log. 2.575429 


— — — 88 1 10. ö 


= inthe departure 206 min. BO — — —2. 598855 
WakeBine Courſe 3 3 deg. 3) min. R 9.7511 
Por the difference of Latitude. 


As 1 — — Log. 10.0020000 . 
T 55 gi ance 372 min. AC — — — 2. 5705429 
is &. C. 33 deg. 37 min. ACB . — —y.9205200 
To rhe dip. Latitude 309 min. 28 AB-=—— 42:4910629 
Prob. VI: Plate I. Triang. VI. 
The Diference of Latitude and Departure given / to find the . 
| "Courſe and. Deſtance. 

_ Example. A Ship ſailing between the South and the 
Welt, until her difference of Latitude be 309 min. and her 
departure 206 min. I demand the Courſe and diſtance, - 

The Operation. For the Courſe. | 


{; the diff. Lat, 309 min. AB Log. 2.4899585 
o Nadin: 


— — — — — — — I O.Q000000 
DN is + departure 205 min. BC—— — 2.31 — 38672 
\ToT, feds 31 d. * Face 


671 So For 


ii 


5 


"Of Pluia Sailing, 29 
For the Diftance. Plate I, Triang. VI. 
| 4 8. rk — 33d. 4 min. Log. 9. 2277 
To the Departure 206 BC — —— 2. 5138672 
So 1s Radius — — — — — 10. 0000000 
To the Diſtance a0 — 371 £41 23888855 
FTzneſe are the 6 Caſes of Plain Sailing : ; andfor the Learn- 
ers eaſe; they are Collected together; with their moſt uſi 
Canons or Proportions for each Caſe, and are as followerh. 


The 6 et of Plain Sailing, toi 1e "uſual 
Canons to each Caſe. rn 


Caſe I 3 and Diflance Run given; 3 0 "find the dif. 
ference of Latitude, and Departure from the Meridian. 


As the Radins, A the Radius, 
I to tbe Diſtance run I to the Diſtance run, 
So 3s the S. Comp. of the Courſe, Oo is the S. of the Coſte 
To the difference of Latitude 'Tothe Dep. fromtbe 


Caſe 2. Courſe add Difference of Latitude given; to find. 
the Diſtance run, and the Departure from the Merid. 


4s the S. Comp. of the Courſe, As the S. Comp. of the 5 
1s ta the difference f Lal. In to the difference of Lat. 
& i is the Radius, Fo is the Sine of the 


To the diſtance run, | _ Tothe Dep. Pomthe Mor, 


-aſe-3: Courſe and 13 Sunn the Meridian given, to 
foe che diſtance run, and the once of e / 


1 a the lang rung by” 0 > phedfertachnf Latitude, 


Cafe 4. The diſtance run, ar the difference of Lat. given; 
to find the Courſe, ii from the Meridian. 
4 tes diſtance run, 1 4 a 48 the Radius, 8 
"Fr 1% The Radius © Ts to the diſtance rune 
$9 i is the difference of Latirade. So is the S. of rhe Courſe. 
w 2 the S. Comp. of tbe Conſe. pour ag; W Merid. | 
4A Hf: > wan 6s 5 3 7 A en 1 Caſe: . 


— 
— 


„ 
4 
bn. 
| 
* 


9 


7 e e Phin Salli. 
Caſe 5. The diſtance run; andthe departure from the Me- 


ae en to fd che Courſe, and the difference of 
c 


Au the Radi — 3 | 
Ir to the diſtance run: Ie to the diſtauce run. ö 
$6 is the Dep. from the Merid. So ic the S. Comps 0 the Courſe, 
M Tb the fine of the Courſe. To the difference Latitude, 
| - Caſe. 6. The difference of Latitude, and the departure 
*. from the Meridian given: ; to find the courſe, and the 
diſtance un. 


As the difference Lari, Ae e ef the Courſe 
I tot oe Sh 1s to the Dep. from the Merid. 
So i the Dep. from the Merid. So is the Radius, 


Io the T angent of the Courſe. To the diſtance run. 


Prob. VII. Plate III. Figure I. 


25 gt Bow many, ine, or Miles, or Leagues, ſailed: on 
* any Khomb or Point of the Compaſs, will raiſe? or lay the 


„ e a degree, and alſo how nnich rhe departure from the 
Meridian then ids. 


Motte, To raiſe or lay the Pole a Degree, is as much as 
to ay, Alter the Latitude a Degree, or the Difference of 
Latitude is one Degree. 


Example. The Difference of Latitude being deg... or 
60 min. what is the diſtance run, and the d arture from 
the Meridian, for each Point of the Compa 


In the Plate III, Figure I, are 7 Rght- Angle Triang 
whereof the Leg AB the difference Of Lk tude 60 — 
is common to them all. 

And the Hypotenuſes, © A , A2, A;, A, A'S, A 6, ü 
þ and A 7, are the ſeveral diſtances. run on ach Rhotab i EF 
from the Meridian. ; 
1 In ike manner, Goto To TS 2, B * B 


and B 7, are the ſeyera troy oy Bk Nitin, 
| for well Rhede. 


Which viſtauces: ee pers the 2d 
Caſe of Flain * Thus for the diſtance TG E 


| PP. 


* WW 4s £5 £5 AM 
A by i 


1 — « 4 5 7. . 
* "© * . \ . 73 9 
W Ap — . 4 
2 8 Og wv 4 a 3 10 fe * 3 © pls; 4% 
1 5 , a. — 1 
— 
> r AE ft \ 


A pa + * 9 2 ns i 


tA 


Os oiarrron age: /L- 


——_ 9g - 


abs 
3 


— 
ry .. 3 


* 


— . PRE 
A - — th * a wat 
3 8 " ——_— 7 2 » 
* — e - . * « r * 4, 
1 \ _—— $ 
. ” 5 


, 
+2 TL. ay} APW owes 
, . 
1 


et e n en, 312 
A. the S. C. Courſe, 11 dl. 15 . co. ar. o. cog f 
tothe difference of Latitude AB 60 m,“. 1. 7781512 
Vis Kadi. — 10.0000. 


— 4 


I Le diſtanee run A x nin, GI, 17 parte T7897 


1 For the departure Br. | 

As the 5, C. Courſe, . — 1 d. 15 Mm., co. ar. o. 084262 

Into the difference of Latitude-AB — 60 minutes. 1.778151 
o is &. Courſe, 5. of 5A . ——11 d. 151. 0.3 

Lo the departure Bu — minutes 11. 93 parts I. Siri 
In like manner, may be found all the diſtances, and de- 

partures for each Rhomb, as in the Table following 
f TABLE. ſhewing the Diſtance vnn, amd «a, of 3 
ture from the Meridian, for every Rho, when the die- 
rence of Latitude is one. degree, or 60. minutes or — * | 
Alſo the Diſtance run, and difference of Latitude, whenthe 1 


Departure it 1 deg. or Go win. 


I Diſtance Depar © 5 
3 | no. | rae „ 
— — — — i — — 
North South So lnb Non Is 
ort ry | tl * is O. O | 00.0 f orth. aq , 
N. by E. S. by E. 61. 2 1% N. by W. W. 
N. N. E. S. S. E. 64.9 24.8 N. N. W. 7. 
EbyN. S. E. bys.] 22.240. N. W. b N. | Sh, 
E. rt 189 600 N. M. 1 
Eby E. S. E. byE. 108.0 | 89.8 N. Wb W. W. 
N. E. E. S. E. 156.8 fr44. 9 W. N. W.] W. S W. 
. by N. E. by S. 305.6 zor. 6 W. by N. W. by S. 
| Eaſt | Eaſt [Infinite infinite Weſt. 


Ey this Table, if the Courſe. be N. by E. S. by E. N. by 
F. or S. by W. and the difference Latitude 60 minutes; 
ten the diſtance run is minutes 61.2 tenths, and the depar- 
re from the Meridian, is minutes 11.9 tenths; And the 
purſe being N. N. E. or S.S.E.or N. N. W. or S. S. W. 
diſtance is minutes 64 9 tenths, and the departure is 

e | minutes 


r P TC 
N oy off _— k N be 
pb — wid 


925 


r 


8 r \ * 
— 0 . - con 2 — 
5 +” yy . A - * x 
* * * . Pay — — 
9 3 * 9 a 7 * . * S i 5 
> " 
\ Te; N : 4 Y 
= * _ £ 
" 2 hes 
” 
# 


SAD 4 


** 


1 


bs Ss am * 
* 
a 


Columns be turned upſide down; thus, the Coutſe being 


parture 60. minutes; then t diſtance is minutes 61.2 
tenths, and the difference of Latitude, is — 11. 94 


difference of Latitude, and departure from the Merid ian, 
either in degrees or minutes * 1 N Bad — 


2 ; ; ; 
. _— : 
Mites" at 7 
- ; of on * % * 
f FA 8 " + = D * Fl > 4 . . 


07 Plain Sailing. Un 


minutes 24 4.8 tenths: Alſo the 'Caurle N. E. by E. Se f 

the Giftance.; is minutes 72.2 tenths, and departure minutes 
-x tenth, when the difference Latitude is 60 minutes. 
© Phis Table ſerves to find the diſtanceand difference of La- 

titude, wlien the departure is Go minutes, if the 2 middle 


By N. or E. by S. or W. by N. or W. by 8. and the de- 


 - and ſo for any other Ceurſe. 
The 3 uſe of the foregoing Table, inGoding! the | 


15 by this Rule. 


Abe diftance I the Table; againſt FR Liven Que, is bo 
one degree, or 6o minutes: * © 
So ts the given diſtance run, ro the required di ference of 
Latitude in degrees or minuten. 
And, As the diſtance | in e Table, u to tze de ee in 


the Table e 4985 di 
So is the given diftance run, to the required departure from Y di: 
the Meridian. n 55 fro 


Example t. If a Ship runs 496 min. 8. W. by W. from dei 
the Lizard i in 524 10m. North Latitude: I. demand the An 
Lat. ſhe is in, and how fat ſhe is departed from the Merid. tie 
In che Table 2gainlt S, W. by W. the diſtance is 108, and ( 
rhe departure89 8, Therefore by the Rule above it, thus, fere 
* tog, is to 60; ſo is 496, to the . of Latitude. and 


x | ; 8 Au! 
. 0 . 80. ict 8. a} ts 40 A ! 5 
666 29760 * * ; && | | RA 
e, ee ee 12 
108 en or near 275•5 Js, 0 te 
5 ) the Ae of Tall a 
| 3 4 2166 F. 1 25 . kh N 12 r * ek 
* e Haie 977 
EL 37; 03%: |, We. ANCE © 0. 22TH 21 99177 2 


— term Bey 


"Plain 23 


Of "Plain Sailin. 
Then again to find the departure from the Meridian, 


c TINS CER 3 
As 108 to 89.8, ſo is 496 to the departure. 
8K. 89.8 | * -3 67 MY. + 
: 3968 
, 4464. 
-| 8 8 3968 
| o 445408 l 
> | 24 1 | 
11 xX364(6 3 3 
* I EY 412.4 or minutes 4t 2.4 tenths, 
1 ( the departure. | 
0 432862 
d 10 13 Wal Ton 22 
4 2 4. | 


MY Then to find the Latitude the Ship is in, reduce the 
difference of Latitude 275 minutes into degrees; by divi- 
on ding it by 60, and it's 4 d. 35 m. which being ſubtracted 
| from the Eatitvide of the Lizard 50 d. 10 m. the remain- 
om der is 45 d. 35 m. the Latitude the Ship is in North: 
the And the Departure 412 minutes, divided by 6o, the Quo- 
id. tient is 6 d. 52 m. the Ships Meridional diſtance Weſt. 
and Or if you will, you may by this Table, find both dif- 
hus, ference of Latitude, and Meridional diſtance in degrees, 
e. and Decimal Parts of a degree, by two Proportions in the 
Rule of Three: Thus, 3 | 
As the diſtance in the Table againſt the Courſe, is tor d. 
7 So is the diſtance given, to the degrees of difference of 
As the diſtance in the Table againſt the Complement of 
4 fos the Courſe, is to x degree: + 33 
.. o is the diſtance given, to the degrees of Meridional 
„„ el | | 
I. Example 2. Suppoſe a Ship runneth 496 minutes S. W. 
y S. 1 demand her difference of Latitude, ard Meridional 
— [FFillance in degrees ? 8 a 


34 Plain Saili ing. , 
In the Table aga inſt the — W. by 8. the 7 | 1 
18 72. 2 3 yo againſt the Complement of the Courſe S W. 

by W. is the diſtance 108. Therefore, J 

As 72-2 is pos ; ſo ĩs 496 to the difference of Latitude. 

7 4 
Se | 
628 8 8 
1 2 — 6.86 3 that is, 6 d. 86 parts ot 
J ( 100, or 6 d. 52m. for the 
diff. of Latitude . 


433262 Ts oh IO - 
5773 _—_ A 
4.3 
And again, 
As 108 i ent I; — to the Meridional diſtance, 
; O 
: ft 1 P14 —_ | 
75 = Ho 6 59; that i is, 4d. 59 nn of | ; 
. 100, or or 4 d. 35 m. for the 1 


«1 


—tncridional diſtance weſterly. . | 4 
43202 1] 
5 47 


9 1 
Thus may you 7 for any 1 Point of the Compat I 
Aga the Table be made for each quarter of a Point, which 
may be done by the 3d Caſe of Plain Sailing, and the Rules 
275 ore the Table; then may the difference of Latitude and 
"meridional diſtance be found for every quarter of a Rumb, > 
and ſo be of good uſe in Plain Sailing, when other Tables I 
and Inſtruments are wanting, to them that underſtand ſome- 
thing of Arit hmetick; for whoſe ſake I add another Table, 
and 'the manner of maki ng it; whereby any ſingle Courſe, 4 
or a Traverſe may be wrot hr, to a quarter of a Point of 
the Compaſs, and for any e run; as ſhall be w__ J 


after the Table! is made, 


* 0 3 N 5 6 - 


— . a x 3 
ren . 

— AY Ca" of Pain Sailing. 6 2p as. * N 35 
The' making a Table of difference of Latitude, and departure 


From the Meridian, foy each quarter of a Rumb or Point: of 
the Co Tenne | 


Such 2 Table is made by the Firſt Caſe of Plain Sailing 
in this manner. _ We OR ANA 


*. For thgidifference of Latitude. 
p 


As the Radius — ——— ———t0:0000000 
Is to the diſtanck run —— x minute 0.00900000 
So is the 8. C. of the Courſe, S. of 87d. 1xm.-9-99947 59 
To the difference of Latit. m, 0.9988 parts 9.99947 50 

| © For the departure from the Meridian. 


6 


Is to the diſtance run =—_—— m. 0.000000 . 
do is the S. Courle, Sine of ——2 d. 49 m. :-8:69r 4379 


* _ Tothe departure — min. 9.04914 parts 8.6914379 
' + _ $0 that for the firſt quarter of a Rumb or Point from 
ff | the Meridian, when the diſtance is 1 min. the difference of 


e | Latitude is Min. 0.9988: parts of 10000, and the depar- 
ture from the Meridian is Min. 0.04914 parts of 100000 3 
or more ſhoct, Minutes 1.0, and Minutes 0.05 : In like 

manner may be done for all the other quarters of each 


4 Rumb, and being done, will be as in the Table follows 


Ii. | 3 | 

iſs, The uſe of the Table following. | 

ih The Points being in the left hand Column, the di ffereiice 

ules of Latitude and Departure ſtands at the head or topof the 

and Table ; but when the Courſe or Point of the Compaſs is in 

nb, the right hand Column, the difference of Laritude and depar- 
es 


ture ſtands at the foot of the Table. As for Example; If 


me- the Courſe be x Point, the difference of Latitude is 0.98 
ble, parts of 100, and the departure is o. 20 parts of 100; bur 
— if the Courſe be 7 Points, then the difference of Latitude 
t of 


is 0:20, and the departure is o. 98 parts of 100, when the di- 

ſtance is x Mile, M. League or D. And when the diſtance 

15 more than 1, multiply it by the Number in the ne 
N . 


— 
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ble, (cutting off 2 Figures to 


the right hand (which are i Table of f difference of La- 
decimal Parts) the Product is titude, and Departure when 
either the difference of La- the diſtance i 1s. i" 


titude, or departure from the 
Meridian for the. laid di- 
ſtance given. — ci 


Example 3. What is the 
difference of Latitude, and 
Departure from the Meridi- | Point | o. 98|_0:2017 Point 
an, when the Courſe is N.N. 
E. 4 E. and diſtance run 125 
minutes, Miles, eh or 
Degrees? | 


N. N. E. 4 E. is 2 Points | 
4 from the Meridian, and a- 
gainſt 2 Points 4 is Lat. o. 90, |, point 7 
and Dep. o. 43; that is, diffe-. 
rence of Latitude 0.90 parts 
of oo, and A 9-43 | 
parts of 100. | 


2 0:74] 0.67 2 
4 Point] 0.71 22 Point | 
Points. | Dep. U Lat. \Poines, 


Then the CER + 5s The diſtance —>125 


Multiplied by — ——o.90 Multiply by——0.43 
The diff. Lat. is 112.50 3.75 
| CO 1 
The Departure is——53.75 


So that _s Difference of Latit. is 112 Miles, Minutes, 
Leagues; or Degrees, and 50 parts of 100; and the depar- 
ture from the Meridian 53 Miles, Minutes, Leagues, or | 
* and 75 ram %. 


Note, 


" 
13838 ————ů—— ee ˙ EE EEO CCECEOTI 
— — —— — ” 
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| Note always, That the diſtance, difference of Latitude, 
and the departure from the Meridian, (in the uſe of this 
, Z# Table) are of one kind or denomination. 

I The next thing in Nain Sailing, is to reſolve a Traverſe, 
3 which I will ſhew how its done by this laſt Table, and by 
= the Logarithms. 3 | 1455 

A Prob. VIII. Plate III. Figure II. 

4 Ship being bound to a certain Port, meeting with contrary 
Winds, Sails firſt S. E. by S. 67 min. then S. E. by E. 53; 
then V. S. V. 45; then N. E. by N. 74; then V. 57; and 
then S. by E. 83 min. I demand the difference of Latitude, 
Departure, and direct Courſe and Diſtance from the firſe 
Place departed? 


The manner of reſolving a Traverſe is thus; Viſt ſet 
2 down the ſeveral Courſes and diſtances, with the number 
of Points each Courſe is diſtant from the Heridian, &c. 
as in the Table following. 3 | 
2. By the laſt Table, find the difference of Latitude and 
departure for each Courſe and diſtance ſeverally ; which 
place in their proper Columns thus. If the Courſe be 
South Eafterly, put the difference of Latitude in the South 

Column, under n J and the departure in the Eaſt 
Column, under [E 75 f South Weſterly, in the South 

| Þ and Weſt Columns; If North Eaſterly, in the North and 

2 Eaſt Columns; and if North Weſterly, then in the North 
5 and Weſt Columns. 


n 


reer. 


E 


LE 


+ | 


12 4 for Example ; The firſt Courſe is S. E. by S. that is 

75 8 Points from the Meridian, and the diſtance Sailed is 67 

> ; minutes; now the numbers for 3 Points in the foregoing | 
75 able, are Lat. 0.83, and Dep. 0.56, which multiply by 


9 the given diſtance 67, produceth the difference of Lati- 
tude and departure for the firſt Courſe: In like manner, 


or | proceed for each Courſe; as in the Work following. 
ir Courſe 3 Points, Lat. is— 0.83 and Dep. 0.56 
Multiply by the diſtaace——67— =— —6 F 
B © | 
49 8: +". Tag 9 
Difference of Latitude — 5 5.61 S. and the depar. 37.52 E. | 
| | C 3 2 Courſe | 


—— wü —— _ o 
. Fn 


CS 
— 


— W 7 * 


_— — —u—ͤ — 


2.Courle 5 Points, Lat. is o. 56 and | Dep. . 0.93 1 
aer Dane diſtance — 3 1 $J-_ J 
Z $0 3 | HH} | ; a 58 paid naw [32.65 06 249 | | 
ADVERSARY 28/0 54 4-4 N 


5 


Mu X ##% = 

d, by the diſtance — , — DFE TR 4 + 9 1 
58 9 46 _ W 
MY WEBS 51 12 20S. 


Difference Latitude 17108. * Dep. 41. aoW. 


4 Courſe 3 Points, Lat. is--9:33 and Dep.. —0.56 
Muli by the ditlance-24 ———————— -74 
2343 33 ny 


Difference I 3 42 N. and Dep. 41.44 E- 
5 Courſe is W. diſtance 57, which is now thedep. DW. 


6 Courſe x Point, Lat. is o. 98 and SA — 0.20." 
nen 7 the — TIBET" — K 
J 78 4 1 60 


Difference Latitude — t. 378 8. and dep- —— 16. GE. 


Note, When the Courſe is E. W. N. or S. the diſtance-you * 
muſt place in the Eaſt, Weſt, North or South Columns, 
as here the 5th Courſe being W. the Glance 57 3s: I} 

placed in the Weſt Column. 


3, Having found the difference of Latitude and cepar= 
— for each Courſe, and placed them in their 3 


Columns, add them up, and ſubtract the North a Sourh 
Columns ; that is, the - leaſt from the greateſt ; in like 
manner the Eaſt and Veſt Columns. T a 


As here the Sum of the North Column 61.4 ſubtiacked | 
from the Sum of the South Column 183.6, the Remainder * 
I 22:2 is the Difer. of Lat. Southerly : And the Sum of the 
20 Column . 4. 37 he ſubtracted from the _ of the 


FT. 


we y_—_ w 
1 · 


8 
. 


Of Plain Sailing. 39 
P 1 
8 Difference L ati: Departure. 
Jy PT 5 | 
|S = North. South. Eaſt. Weſt. . 
2 55-6] 37-5 |__ 
153] _5_ 29.6 | 44.0 | © 
$3.0; [17.1 |... | 41.4. 
21878 £4.15 0 WA 2 Lt 
_— 
83 * + 8r. 3| 16.6 
3 en SP = 4 98. 4 We 
Difference of Latitude —— 122.2 41.1 Depart. 
— — — — — — ä 0 a 


to the Radins —— !ÿũꝗ74?ͤæꝛ— 1 5-00000G0 


| 1 80 is the departure — 41. 1 9 5. | r.6138418 
And becauſe the diff. Lat. is Southerly, and the departure 


Fer ly, or 8. by E. 4 E. almoſt. 


ei? 
uy, ” . of 


Por the diſtance, the Operation is as followeth. 


4 5 the S. of the Courſe 18. d, 35 m,— co. ar. —0-4966402 
he departure — 41.1. 1.613841 
0 * the Radius — — . — a=] O.DOCOOCO 


40 the diſtance 129. ½U zz: 104821 
s that this Tr averſe conſiſting of 6 Courſes being re 
l C 4 e 


34: the diff. Latitude 122.2 co. ar. 7. 9129288 


E Eafterly; therefore the Courſe is South 18 d. 35 m. Ea- 


: "ov Plain e. 895 | 

ved inte ane Courſe, is S. by E. 4 E. and the diſtance 
| Ro the firſt place i is 129 minutes, in like manner do for 
any Traverſe + or you may find the difference ↄf Latitude 
and Departure from the Meridian for each ſevdral Cauſe 
by the firit Caſe of; Plain Sailing, which you muſt collect 
into à Table as before, and fo proceed in the foregoing di- 
rections you'll reſolve the Traverſe, but with more La- 
bour than in the wa yay pete uſed. 

Thus much for 4 verſe, the next in r is to ſhew 
Plain Sailing in an Oli 5 Triangle, vulgarly called Ob - 
Iique Sailing, as diſtinct from Plain Sailing, and that by 
ſome conceited Pretenders, to (I cawit term them Teachers 

the Mathematicks, but it's their vulgar Error. And 
tho it's the leaſt uſeful in Navigation, yet I ſhall not 
whelly paſs it by, bur add a few Problems to inform the 

Learners of what Uſe an Oblique Triangle may be in 
Rlain Sailing. 


_—_— 
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Prob. IX. P wg" ut. Figure Ill. 


Suppoſe two: Ports-lie: North and South, and a Ship ſails from 
Abe nort hermoſt S, E. 68 Leagues. ; another from the ſouther- 


„ — „ 


the diſtance of theſe Ports, and the ſecond Ship's diſtance run? 
In the Triangle BCD, Plate III. F Figure od 

Det Brepreſent the northermoſt* 
e 1 T bon. <2 

om Si — F * Ship's Courſe and Diltancs. 

.D:the place where the Ships meet. 


BD S. E. is 4 Points from BC South. 
CD N. E. by N. is 3 Points from CB North. 


180 Degrees. 


K 


moſt ſails N. E. by N. till ſpe: meet the fit Ship": demand 


Then r. The Aügle CBD is 4 Points or 4 & becauſe 1 
2. The Angle CBD is; Points or 33 d. 47 m. . becauſe Z 


z. Then the Angle BDC is 9 Points or rox & eh m be- 
cauſe the 3 Angles of every plain Triangle 4 mn 16 P oints 1 4 


"4. The fide BDis 68 Leagues the firſt Shi p? '; diſtancerun: p 
So- that here is given all the Angles and one fide, to find the 
1 2 3 ee 410 * l. 1 — 1 angles 1 is 8 J 

A I. For 


3 . a 


F Plain Sailing Ar 

1. For BC the diſtance of the 2 Ports, the Operation is. 
As the Sine of the Angle BCD zd. 45m. Co. ar. O25 52610 
Is to the fide BD—— — 68 Leagues — 18325089 
s is the S. of the Angle BDC 01 d. 5 m. — 9. 991 22 
I 0 the fide B — — 120 Leagues-F e 
= Note, To find the Sine of ror d. 15 min. - ſubtract it 
from 180 d. the Remainder is 78 d. 45 m. whoſe Sine is 
alſo the Sine of or d. mw. l 

2. Ff C the ſecond Ship's diſtance, the Operation is. 


— - — 


Leagues 86. 55,parts-—x1 9372549 


Fimo Ports lie N. E. and S. V and a 55 ip ſails from the ſou- 
3 thermoſt E. S. E. 45 Leagues, another from the Northexmo 
vun 72 Leagues Southeriyg and then meets the firſt. I de 
mand the Courſe ſteer d by the laſt, and diſtance of the Port; ? 
II.nꝭ the Triangle BCD, Plate ITE Figure IV. aa 
Let Brepreſent the ſouthermoſt d por. | 
1 C the norchermpl Wo en 
tne rſt {95S 8 * f . 1 ® 4, CE» 
Od the ond '"F" Ships Courſe and Diſtance: © _ 
D the place where the Ships meet. 
Then 1. For as much as BC, N. E. is 6 points from BD, 
E.. E. therefore the Angle CBD is 6 Points or 67d. 30 m. 
„ 2+ The fide BD 45 Leagues is the firſt Ship's diſtance 
aail'd, and the fide CD 72 Leag. is the 2d Ship's diſtance. 
3. Here is 2 Sides and Fanal oppoſite given, to find 
the other parts of the Triangle, which is perform'd by 
Caſe 2. of Oblique Triangles : Thus, | 


a., 


rot? : 


rr. For BED the 24 Ships Courſe from S. W. the Operation is, 
As the fide C0 7: Leagues Co. ar. — 8. 1426675 
n: Is to the Sine of the Angle CRD s) d. zom. — 9.96561 53 


esche ſſde BD — -——— 45 Leagues . 1.51248 
0 the Sine of the Angle BCD 35d. 16 m. 49.7617 . 


8 


42 * f Plain Sailing." 

The ſaid Angle BCD 35 d. 16 m. being ſubtraſted from 
S. W. ox. N. —_—_ d. the Remainder 9 d 44 an, 
is the Courſe of the laſt Ship from C to P). 
. For BC the diftance of the 2 Ports, the operation is, 


AsthieSignof the Angle CBD 67 d. 30 m. co. ar. 0-0343847 
Is to the fide CD———7: Leagues- 877135 
So is the Sine of the Angle BCD 77 d. 14m.—9. 9891285 


To the fide BC———76 Leagues. T1. 8808457 
. 
pid. XI. Plate U. Figure V. N «rt 


Ae Ship Sai . 8. V. 50 Leagues, and then E. S. E. 2 E. 
© 25:Leagues - I demand her ar — 3 from "the 
) nay of Departure? 11 

In the Triangle BCD, Plate nt. Figure v. 
1 5 47 the Place dep arted from. YI. 


Then 1. For as Süden As CB, N. oh E. is ae from 

CD, E. S. E. 1 E. therefore the Angle BC is7 7 Points 

: or 84d. 23 m: AN 2 TE: 
= ing 50 Leagues, alſo 35 es; here is 2 

ſides and their contained e ans 

of the Triangle, which may be found by Cue III. 

laue a as followeth. 


15 ha the Angle CBD the Ship x Courſe from 8 W. 
the Operation i is thus, © | 
Side BC——50. From the e eee 180 %ↄ 6 
Side CD :. Subſtract the Angle BCD —— 847231 
Sum Sam of EC&TD85,Reft.fum of Ang.CBD&BDC— 95935 


Difaf — n voy z . of =O CBD&BDC 25 | 


8 Of Plain Sailing. 43 
As the Sum of BC and CD——-——85 Co. ar.8.07058rr 
Is to the diff. of BO and CD=———1 5--—— 1.176091 
So is the Tang. of 3 ſum of CBD&BDC 479 48 10.042 5150 
Io the Tang. of 3 diff. of CBD & BDC 11% oz 49.2891834 
Sub tracted is the Angle CB — 36 477, or 4à Points 
from S. S. W. which makes S. by E. 4 E. for the Ship's 
Courſe made good. e | 0 
2. For the Ship's diſtance BD, the operation is, 
As the Sine of the Angle CBD—369.47 m.Co.ar.o2227250 
Ils to the fide CD-——- 25 Leagues 1. 5440630 
So is the Sign of the Angle BCD 84 d. 23 m.——9.9979999 


To the ſide BD the Ship's diſt, 58 LG 18 parts 11.7647029 
prob. XII. Plate III. Figure Vi: 


Fu poſe a Ship fails M E. 50 Leagues, then ſouth) Eaſterly 95 
Leagues 7 then forced back by foul Weather 105 Leagues 
to the Place from whence ſbe firſt ſailed : Idemand her ſe- 

A cond Courſe, and her laſt Courſe back!: 


TS In the Tiiangle ACD, Plate III. Figure II. 
Let A repreſent the Place firſt ſailed from. a 
Ac the 25 Courſe and diſtance, N. E. 50 Leagues. 

Cb the ſecond Courſe and diſtance ſouth eaſterly 85 Leag. 
IA the laſt Courſe and diſtance back to the Place from 
whence ſhe firſt ſailed, 105. 1 oh 
TY Then, for as much as here are; ſides given, to find the 


„ Nules, they may be found by Caſe IV. of Oblique Tri- 
G ; ngles, thus 3 "Ex By 


. The fide CD is— ——— —85 Leagues. 
The fide AC IS ——————50 
Added, their Sum is — 133 "ES 
. Subtracted, their difference is-35 i ; 
AI s the greateſt fide Ab r05-Co.ar. 7. 978810 


s to the Sum of the 2 leſſer CD & AC 35 —2. 1303338 
Jo is the difference of CD and AC—35- 1.44480 


4 


0 FD a Part of d — 45 71.652125 
q . e = "_— This 


0 2289 


of Plain — 8 


two right-angled Triangles ABC, and BCD. 


Thus the greater fide AD being — 
The Part to be ſubtracted is 15—— 4. | 


There remains AF —— ———— — 69 


. half whereof i is AB, or BF — 30 5825 


"The Sum of them i is fo ESE — —— 5 BD. 
Then x: In the right-angled Triangle ABC. 


* the fide Aa.. 3o Leag. Co. ar. 8. 3010300 
Is to the Radius . I10.0000000 


So is the part AB——————30 Leag.—— 14771212 


To the Sine of the Angle ACB—36d. 52 m.-49,7781512 

-Which ſubttact from — go d. oom. 

The Remainder is CAD 53d. o8m. or 41 Points 
from N. E. to the Eaſtward, which makes E. by S. 4 E. from 
A to D, and W. by N. 4 W. from D to * . eb is the 
Courſe back to the place firſt ſail'd from. 


And 2. In the right-angled Triangle CBD. 
2 ſide CD-—— —8,5 Leag. Co. ar.—8 07058rr 


Is to the Radius —— =— —— - —— — 1 5.0000000 
So is the part BD=———— 75 Leag.—-—1.87506r3 


Jo the Sine of the Angle BCD d. 56 m. 785456124 L 


Which ſubtract from o d. oo m. 


The Remainder is ADC—-284.-04 m. or 25 Points 3 


From W. by N. 2 W. to the Northward, which makes 
N. W. 78800 D to C, and S. E. 4 E. from C to P, which 
is the Ships ſecond Courſe. 9 21 


I might add many Queſtions in an Oblique Triangle, bur 4 
theſe are all the Finds of them, by which they may be re- 2 
ſolved. I will only add one for Diverſion, before I leave 


Sailing by the Plain Chart, and in a right-angled Triangle, 
but ſour thing harder than any before it, as to the drawing | 
it 


This 45 FD * 2 part of the . fide AD 105, „ 
if i It 12 ſubtraRed. from it, the Perpendicular CB will fall 1 
in the middle of the Remainder, and ſo part ACD into 5 


105 Leagues. 1 


4% . 
1 
bY 
$ xy 
* 2 


— - p 2 


45 
it by Scale and Compaſſes, or to the finding out the Rule 
it's reſolved by ; but having the Rule given, it's eaſy to 
work, as fhall be ſhewed by and by. "3:79 

The following Queſtion was -propounded by a Learner 
to his Maſter, who boaſts of. no ſmall Proficiency in the 
M athematicks: A Wager was laid, and referr'd to me. 
The Maſter gave his Anſwer, with neither Proof nor man- 
nerof working it ; only ſaying, it was ſo much ;upon which 
II told him, that was not Artiſt-like; and witha advi 

him to mend his Anſwer by a Demonſtration, orat 1 
the Rule he wrought it by; he inſiſted on his Anſwer to 
be true, and defired my Determination: Then I reſolved the 
"2 Queſtion by Arithmetick, from an Algebraical Theorem, com- 
2 poſed according to the Nature of the Queſtion, and told him 
his Anſwer was falſe; at which he replied, my Anſwer is 
pretty near, and ſo may any Queſtion (almoſt) be groped 
irs 


c 3 W 
o — 92 * 
Of. Plain Sailing. 


1E 
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for, and ſometimes a true Anſwer hit on; but then i 
without a Rule, for anothier of the like Nature. 

The Queſtion hath not much difficulty in it, neither is 
it mentioned for the help it affords to any thing here 
taught, but may ſerve for a Diverſion to young Students 
in the Mathematicks. © Et 5 


| Prob. XIII. Plate III. Figure VIL. > 
do I Suppoſe a May-Pole 150 feet high, and if in breaking the top 
T 


[3 end falls 40 feet from the lower end of the May-Pole - 1 
24 demand the length of the piece broke of fo wh 
its In the Triangle CBD, Plate III. Figure VI. 
des | 


Let BD repreſent the May-Pole 150 feet high. ; 
A the place where it breaks, and AD the piece falling 
down fo, that the top end D reacheth to C. 
B& 40 feet, the top end falls from the lower end of the 
May- Pole. | 3 5 - 


we 1 AC equal to AD the piece broke ofl. 

le, Then, in the right-angle Triangle ABC. is given one 

ing Leg, and the Sum of the Hypotenuſe and the other 
it | 


Leg; to find the Hypotenuſe; that is, BC 40, and — 


„5 + ö 


qt „ 
; 4 * i * 
4 


3 
9 


oft Phi 5 Sailing 


| 4 | . of AC and AB 1 5%; what AC? Which I aue fl 


Algebra, thus, 


Suppoſe 1. ACþ+AB=15c=b. _ 


i2 e che 
— * J. 1 7 AB= 4 75 4 
nd —— 4. bb—2baaa+cc=2aa by 47. 1Eucli 
That is 5. bb+cc==2 ba. -Therefore, 
| The Theorem is 
a | baſes b "cc 


5. — 4 
2b 2 2b 
the Piece broke off. In Words thus, 


The Square of the diſtance of the top end of the 1 
pole falling from the lower end, divided by twice its hei cight, 
whoſe Quotient add to half i its height, gives the leng 
the piece broke off. 

Example. The diſtance i its top end falls from the lower end 
$o, being ſquared is 1600, and then divided by twice its 
height 300, the Quotient is 55, and added to half the 
height 75, makes 80 for the piece broke off; Which our 
Wagerman (aforeſaid ) aſſerted to be 81 or 82. 


This Problem may be applied to Plain Sailing, thus. 5 


If a Ship fails between the South and the Eal, till the 


; 
3 


Tx „ 
* WW voi 


„* _— G 8 - . — A 
* * 8 [eo * . * FITS ON "FF" TY 2 2 
r 4" 2 

n a a” 


um of herdiſtance and difference of Latitude together be 


xy leagues, and her departure from the Meridian be 40 
s: I demand her Courle, diſtance ran, and difference 
of atitude ſeverally? / 


In the foreſaid Triangle CBD, Plate III. Fig VII. 
BD repreſents the Sum of the diſtance and diff. Larirude 


150 Leagues. 
BE the departure from the Meridian 40 leagues. 
A the place the Ship ſer ſail from. 
A her diſtance run, which is equal to DA. 
"AB her difference of Latitude. 
* BAC her Courſe from the Meridian. 
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Plain Saiig. 45 © 


Now foraſmuch as AC is equal to AD, therefore the 
angle ACD is equal to the angle ADC, and con equently 


As the fide BD ———— — 130 leag. co. ar. 7. 823908 , 
Is to the fide BC 2 40 leag. -—— 1.6020600 
o is the Radius — — — -—- TO.0000000 
Jo the Tang. of the angle BDC 14d. 56m. -- T9. 42 5968 

Which being doubled is —— 19d. 52m. the angle BAG 
"Ke Ships Courſe South Eaſterly, S. S. E. 4 E. almoſt.” 


And by the Theorem before given, the ſquare of the 
*Departute 40 is 1600, which divided by 300 twice the Sum 
r the diſtance and difference of Latitude, the Quotient 52 
"Added to and ſubtracted from 75 half of the Sum of the 
"Witance and difference of Latitude, it gives 80 for the 
Aſtance run, and 694 for the difference of Latitude. With 

Which I conclude Sailing by the Plain Chart: Aſercator s 
Miling is next in order, and is as follows. 


4 P 8 —— . ua. C2 * 


EHAP. V. Containing: Problems of Sailing by 
X Mercator's Chart, commonly called Mercator's 
23 Sailing. | „ 


RE it will be neceſſary to have a Table of Meridio- 
Amal Parts, which I have taken out of Mr. Wrieht's 
Fables to every tenth min. of Latitude, accounting it in 
Miles or Minutes of the Equinoctial, the better to avoid 
Practions, as he and Mr. Norwood have deſigned it, which 
5 inſerted towards the end of this BOᷣxk. 
rob. I. To find the Meridional difference of Latitude, or the 
difference of Latirude in Meridional Parts. 7 
Firſt, If one place be under the Equinoctial and the other 
North or South Latitude, the Meridional Parts (in the 
able of Meridional Parts) anſwering to the degrees and 
minutes 


— "_ « 
g 8 ths 
. — 
2 7 
. 
; 4 


07 Mercator 7 r 


minutes of the place having Latitude, is the Meridional | 0 
diff, Latitude, Se Y ; 
Example. One place. i in the Latitude 37 dbgreni 27 min. 
North, the other under the Equinoctial, I demand the 
difference of Latitude in Meridional Parts. 


«2 Lat. 37 d. 27 m. ——— ans = 
1 5 2426 1 18 the Meridional diff. Latitude. 3 
r y, If two places be both in North, or both in 


£ South Latitude, ſubtiact the Meridional Parts of the leſs I, 
Latitude. from thoſe of the Or the Remainder i is tlie 


3 1 » ws © 


— Latitude. 1 
Example RAY | 11. Parte, 4 . 


One 'Place i in the Latitude 37 d. 20 m. Nort ß. 241) 0 
De other in the Latitude 17 no North 1045 


.Q & A by @Þ 


— 0 
De Meridional * Latitude —c— 1372 T, 
5 5 „ „ M. Parts. 


Ds other in the Latitude 29 17 — South - 1838}! 

| The Meridian diff. Latitude T 271 

Thirdly, If. of the- two places che one have North Latit. 
che other South, add the Meridional parts of each Latitude] 
en we Sum is the diff, A in Meridional kart. 
2 011901 (( ErampleQ. M Parts 7. 


One 8 in oe Latitude 42 d. 17 m. . bad 
Me other in the Latitude 27 1 anne 700 


— 2. Meridional diff. Latitude: — . 


F 
00 place in the Latitude 45 d. 56 m. South — 3 00 * 
"4 


—— — 


{+ Probe. = ee N ee 2+» 1 - 2 
| rb Latieudes and ' the difference of FAY between am E 
tuo places leg given, to find the Courſe and Diſtance. y 
Admit 4 the Eizard in the Latitude 50 deg. North, and 7. 
C the Ifland Barbadoes in the Latitude 13 deg. 12. min 
North, the difference of Longitude. $4d. 57 m. Weſt. [ 
demand the Courſe and Diſtance. 0 80 


In the Triangle Abe, | 
<P repreſents the Proper difference of Latitude: * 
t be tlie 


* 


TT is Mercator's Sailing. 
be the Departure. 1 | 
Ace the diſtance failed. __ 
bac the Courſe. . NP + 

Acb the Complement of the Courſe. 
| In the Triangle ABC, Sn | | 
Asp repreſents the Meridional difference of Latitude. 
* BC the Angle of the Courſe: 

ACB the Complement of the Courſe; 


= This being underſtood, the Proportions are the ſame as 
ie in the Doctrine of Plain right-angled Triangles. 

4 The difference of Longitude reduced to minutes makes 
3297 min. 


fs, — 1 . £ . an 

| . To find the Meridional difference of Latitude. 

458... 7 A. Parts. 

6 One place in the Latitude 50 d. oom. North . — 3474 

7 Te other in the Latitude 13 12 — North ®—— ——0799 

owl wy Meridional diff. Latitude . — ——6 
1 The Operation. For the Courſe. 


ba As Meridional diff. Lat. 2675 min. Lg. 3. 4273238 

f «i | To Radius ——-- — — — — IO. oOOOOOO 

es is the diff. of Longitude 3297 min.. . 5181189 

d To Tangent Courſe 50 + 57 Min, — I0,090795E 

Tze Courſe is South-Weſt, half Weſt, For the diſtance: 
= Lat. 50 d. oo m. 


© | Lat. 13 12 
Proper Diff. Lat. 36 48 which is 2208 min. 
| As S. C. of the Courſe — 50d. 57m.-—— Log.9.7993394 
| To proper diff. Latitude—2208 min. —— ————3.3439991 
So is Radius —————— -— I0.2000009 
To the difkance— 3505 min. — — 35446597 


Prob. III. Plate I. Triang. II. 


Both Latitudes and the Courſe given, to find the Diſtance and 
Difference of Longitude. 


D Example. 


bs * 


fr AVICTCALO! [FC Ming. 


Frample. A Ship fails from the Lizard, in the 1 1 
yo deg. North, aw} ſhe be in the Latitude 13 deg. 12 m. F 
Nerth, her Courſe South-Weſt 50 deg. 57 min. or S. W. 
half W. ſome what — 1 demand the diſtance and 
difference of ＋ 4 * e. | 

The proper diff. Latitude is 2208 min. 
The Meridional diff. Lat. is 2675 min. 


The Operation. 
For the Diſtance. Plate I. Triang. U. 


As Sine Compl. of the Corſe 50 d. 3 n. — Lx. . 99394 5 
T the differ. Latit. 2208 . — 3.345. 
do 7 74 Radius NO ION ——— ——.— 1.000000 A : 
To the diftance —} 505 Tits nies — —3. 3.544659) "© 
For the difference of Longitude. Plate I. Triang. II. 1 
As Radi | Ws. LF — 2 q. Io. 000000 f1 , 
To Meridional diff. Latit, 2675 Wo nn ——_—— 3-427 220 A 
So is J. 3 d. 57 m. —— 10. 8888 RY 


Prob. IV. Plate I, Triang. III. 


Both Latitudes and the Diſtance given, to 8 the Comſe and 4 , 

Difference of Longitude, is k 4 

Example. A Ship ſails from the Latitude 50 a. North Þ ' 2 

3595 min. until ſhe be in the Latitude 13 d. 12 m. North; 

1 demand the Courſe and difference of Longitude. YL 

The Meridional difference of Latitude is 2675 min. 
The proper difference of Latitude is 2208 min. 


| The Operation. 
For the Courſe. Plate I. Trang, ITE. | 
As the diſtance 3505 min. ——— Lg. 2. 5446880 
To Radius — 10. COQCOO) 
& is the difference of Latitude me a 3439991 
Te Sine Comp. Courſe — 50 d. 57 . = 9.79931! 


For 


y Of Mercator's Sang. f 
( | For the difference of Longitude. Plate I. Triang. III. 

4. Nadin. 0 -Log.10.0000000 

To the Merid. diff. Lat. 267 5 1.—— — 3.472238 

$9 is T. Courſe 50 d. $7.M. —— — 10 g 8s 

To the difference of Longitude 3297 m. -3.5t8r798 | 

| Prob V. Hate I. Triang. IV. 

ore Latitude, the Courſe and difference of Longitude being 


given, to find the other Latitude and the Diſtance. 
Example. AShip fails S. W. 50 d. 57m. or S. W. half W. 
ſomewhat more weſterly from the Lat. 30 d. N. until the diff. 
Jof Long be 3297 m. I demand the other Lat. and Diſtance: 
& The Operation. For the other Latitude. 
12 7 Courſe 50 d. 57 th ———-————Log.r0 — 
7 difference of W .x=wagk 32975 m. — 3 }.51 1139 
So is Radius . 


3 


: To the Merid. diff. Lat. 26 5 m. — 3 4272629 
5 if. 7 | M. Parts. 


q The Merid. parts aue to Lat. 104 N. are 3474 
From which ſubtract Meridional nnn — 799 


There remains Meridional Parts — 75 


"yy Agai inſt which in the Table of Merid. Parts! is Lat. 13 d 
th z m. ger Ar is the Latirude of the place North: 
hs For the diſtance. Plate I. Triang. IV. 


2 * s Sine Comp, Courſe 50 d. 37 1. — Lg. 9. 75 9. 7993394 

1 o the ” of Latitude 22.08 1 .——.—j . 2.343999 

So is Ra — — tm ——— 10.0000000 

75 the diſtance 3505 1.—— ;. 35446597 
| Prob. VI. Plate I. Triang. V. 

| One Latitude, the Courſe and Diſtance given, to find the other 
Latitude and difference of Longitude. 


om A Ship being in the Latitude 50 d. N. fails 
8 W. 50 d. 57 m. or S. W. half W. and ſomewhat Weſter- 
1 3505 m. 1 demand the other Latitude and difference of 


ongitude. 2 be The 


2 , * . , —— 


amp. 
The Operation. 


* 8 


. - For the difference of Latitude. Plate I. Triang. v. 
As Radius on— ̃ —ůum—— 
To the diſtance 3 505 nin... =—_—_— 354488 
So is S. C. Courſe 50 d. 57 m.. — 9.799339 
To the proper differente of Latitude 2268 min, — 3.344027. 
The other Latitude is 13 deg. 12 min. Nortn. 


The Meridional diff. Lat. is 2675 min. 
For the difference of Longitude. Plate I. Triang. V. 


As Radius. Log. 19.0000000 
To the Merid. diff. Lat. 2675 in. 3.427238 
So 385 T. Courſe 50 d. 57m. —— 10.0908560 


. —X3-5181759 


Ty the diff. of Longitude 3297 min. 
Prob. VII. Plate I. Triang. V. 


Both Latitudes, and Departure from the Meridian given ; t 


» find the Courſe, Diſtance, and Difference of Longitude. 


- "Example. A Ship fails from the Latitude of 50 degree 
North, between the South and the Weſt, till ſhe be in th 
Latitude of 13 d. 12 m. North, and her departure fro 
the Meridian then is 2721 min. I demand the Courſ 
diſtance, and difference of Longitude. _ 

Latit. departed from 50d. oo m. N. Meridional Parts 347 
Latitude now in — 13 d. 12 m. N. Meridional Parts. 79 


Difference of Latit.— 36 48—— Merid. diff. Latit. 2670 


| Minutes 2208 
1. For the Courſe the Cannon is. Se 
A the diff. Latitude 2208 min. Co. ar. 6.656000; 
Ts to the departure 2721 Min, —————-—— 3.434728; 
So is the Radius — — — — I O. ooo 


To the T. of the Courſe 50 d. 56 min, —————<T0:0907294 
-.. . Therefore the Coutſe is 8. W. by W. E W. neareſt. 
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O Mercator Sailing: 53 
_ 2, For the diſtance the Cannon is, * 
As the & of the Courſe 50 d. 56 mM. — Co. ar. ——0.I09997T 


1 to the neee e min. 3.447185 
So is Radius 1 


— „* — 
r — 
. 


" =—— 0, oooooo 


1 the diſtance ſailed 3505 1. ——7 3.54463 56 


| J by 3. For the difference of Latitude the Canon is. 


As the difference of Lat. 2208 min.— Co. ar. 6.6560009 
Is to the departure —272T min. — 3. 4347285 
Fo is the Merid. diff. Lat.--2676 min. —3. 4274861 
lo the diff. of Longit. — 3297 min. 173.5182155 
Or the difference of Ecaginade may be found by the 
Canons following; 

As the Radius, is to the Meridional diff. of Latitude; 
8s is the Tangent of the — 8 to the difference of 
Longitude. Or thus, 

* As the Sine Complement of the Courle, 3 is to the Meri- 
x 4 onal difference of Latitude; 
So is the Sine of the Courſe, to the difference of Lon- 
bi gitude. A 
As the Tangent Complement of the Courle, i is to the 
eridional difference of Latitude; 
| So is the Radius, to the difference of 1 

Or thus, 

As the Sine Complement of the middle Latitude, is to 
L e Radius ; 


+ So is the departure from the Meridian, to the diffe- 
ence of Longitude. 


& Note, The middle Latitude is found by adding both 


0 1 Catitudes together, and taking the half thereof. As for 
4 — 4 in this VII. Prob. 


atitude departed from is 
ati tude Ship i is now in 


heir Sum is — — 6 > . 
he & is the middle Latitude — — 3. 2 88 


de mains Compl. of middle Latitude. —5 58 24 
D 3 "= - Pro 


—— —U—— . OO me 
denn oo F306 17, 


„„ Of Mercator's Sailing. 


Prob. VIII, Two places, both in one Parallel or Latitude, and | 7 1 
_ their difference of Longitude being given, to 1 the & | 


Fance between them. 


Example. Suppoſe two places, botk in che ranllel or 


titude of 50 deg. and their difference of Longitude 71. 
demand the diſtance between them. 


The Operation. 
The difference of nn in Minutes is 4200. 


Hs Radius — — Log. 10 0000000 
To af, Long} de 4200. min. — 3.6232 = | | 9 
Co ic . C. Latitude 50 d.. — 9.80825 7 
Prob. IX. Two places Joth i in one Latitude, and their — by | 

gwen, 70 find their difference of Longitude. | 1 
Example. Suppoſe two plates, both in the Latitude 50d. 


and the diftance between them being 2700 m. I demand 1 
the difference of Longitnde. 4 


The Operation. 3 
4s 8. C. Latitude 50 deg. ———— Log. 9.8080 
To the diftance 2700 min. > — , 4373638 | 
So is Radius ——-- — — .ToH9co000 


To diff. Long. 4200 min. — nne, 5 


Prob. X. To places fituatel both in one Parallel or Latitude, | Py J 
their diſtance and difference cf Longitude * giren, to 
Ind the Parallel of Latitude. | 
Example, A Ship ſailing due Weſt 2700 min. altereth| 


her diff. Long. 4200 min. I demand what Latitude the 
Ship ſails in. 


The Operation. 
4 ai. Longitude 4200 Min, — —--==— Log. 3.623249 
CE ³—. OOO 


So is the diſtance 2700 min.!⸗ʒ c - 2.437 3638} 


Fo 5. C, Latitude 50 deg. — — — * 85817 . 


/ Mercator's Sailing. 55 
So much for Mercator's Sailing, Great Circle Sailing is 
next in order. | ” 


CHAP. VI. Shewing to ſail by the Arch of a 
Great Circle, commonly called Great Circle 
Sailing. | 

12 tho' in ſome ſenſe it is the moſt exact way of 

[ Sailing, ſhewing the neareſt way and diſtance be- 

» tween any two Places, yet it is very difficult, and not ſo 


much uſed as the two former kinds of Sailing, for Seamen | 
do ſeldom keep their Courſe near this Arch, but are either 1 
drawn afide from it by - ſome conveniences of Winds and ; 
Streams, as in Sailing to the Veſt Indies, they hale away 1 


more to the Southward; or elſe they are forced from this 
Courſe by croſs Winds, or Interpoſition of ſome Headlands * 
or Iſlands. So that their beſt way is to Keep their Ac- $ 
count by the former Rules. Only having Skill herein, 4 
they may ſee that it is many times the neareſt way to 
leave the Rumb, and to ſail more Northerly, as in ſailin 
* home from the Veſt-Indies; which makes thoſe that keep 
not a trie Account by the former Rules, but reckon alto- 
7) * gether by the —_ hart, to be at the Lands-end many 
3 '* Leagues before their Account. "Alſo in a parallel Courſe, 
as from the Lands-end to New-found-land, you may ſee how 13 
3 you may advantage your ſelves. by raiſing and depreſſing nw 


ze. the Pole 10 or 12 degrees, which will be a great help for 
% the keeping your Account, and yet go a nearer way than 


if you mould fail in the parallel Eaſt and Weſt. 
Example. A Ship being in the Latitude 50 d. North, is 
eth bound to a Port in the ſame Parallel, whoſe difference of 
Long. Weſterly is 47 d. I demand the Angles of Poſition, 
the diſtance in the Arch of 2 great Circle, by what Lat. 
| and Longitudes the Arch ſhall paſs, likewiſe the Courſe and 
49 diſtance from 1 to place according to Mercator. 
Let A repreſent the firſt place, E the ſecond. ABE is the 
8 Arch of a great Circle, paſſing over both places. D the 
630 | North Pole, DA the Meridian of A, and DE the Meridian 
145 of E. The Angle ADE is 47. co. Latitude of A and E 50.00 . 
80 North. | D 4 Th e 


Of | Great ( rele Sailing. 


js The Operation. TO 
To find the Angles of Poſition BAD and BED. 


equal; therefore in either of them there is given the Hy- 

i and the Angle at D, to find the Angle at A or 
E: The Angle ADB is 23 deg. 38 min. half the diffe- 
rence of Longitude. x * | 
eee In the Triangle ABD. 
A I. C. ADB, 23 d. 30 mn. 
To Radius —— —— 


- 


——Lvg.10.361698r 


— 


————— 19..000000 


—— 


To T. C. BAD, 71 332 ———— 9.5225559 
So that 71 deg. 25 min. is the Angle of Poſition at A, or 
at E. 2. To find the diſtance AE. vio] 281 
Ihn the Triangle ABD. © GCE 
fs Radius — ———L29.10.0090000 
+ To S. DA 40 d. oo. - =——9:;308067 5 
To S. AB — -—:-14 51 — mmm 9.4089972 
„ AB————--14 1 being doubled produces 
4E — 29 42 or 1782 min. their diſtance in 
— Treccns; IST OS , 
3. To find. the Latitudes'by which the Arch ſhall paſs at every 
eee 
. „ne Fw ST 721 * 1 = ir , 


> G 


The Oblique-angled Triangle ADE is reduced into two BY 
equal Right-angled Triangles ABD and EBD (by letting 
fall the Perpendicular BD) the ſides and Angles: being 


So ig F.C, AD, 40 00. Tu 9. 8842540 


8 3 
— \ 1 a, Ba. 7 I 
» * * + "0-3 \ Y 
* . — . * . ©4-» _— ce fit : ES 
rpc] boos frods Wd gs band hel om OO Ms „ in, 8 I 1 PR, — 


— ICS 


07 Great Circle Sailing; 57 
Firſt, You muſt find the greateſt Latitade by which 


the Arch paſſes. "IM the Triangle ABD. 
As T.C. AD 40 d. oo n.. Log. 10. 0761865 
To Radi. — — — — 10. o0o00000 


So is S. C. ADB 23 30 
To T. 53527 33 


4.43 


— —— 9. 9623978 
— 88021r3 
) The Complement of. BD (to 3 58d. 25 m. is the 
greateſt Latitude of the great Circle, a 

4 Secondly, T {nd the Latit. by which the Arch paſſes at 
4 every five degrees of Long. from A, you mult reſolve the 
5 1 Rizht-angled Triangles BDa, BDc, BDe, Sc. 

Subtratting five deg. from ADB 23d. zom. 5 


There remains —— — ꝓaDñDB 18 30 . 
& Subtracting live deg. from 18 30 = 
Remains 9 13 30 
And * for the reſt as follows in the Table. 

1 m. 

a DB 5 300 In the Triangle ABD. | 

103 pt: 50 | To find by what Latitude the Point 
'B De 08 (a) paſſes. - : 

B Df oz 4 ud 
BDg or 30 74s Radius — Log.10.0000000 
B Dh ©6 30 ö To T. C. BD 7d. - wa 10.LT37I22 
'B Di 11 30 5 $0is S. C. aD BJ —9-0769566 

77 _— T. GN 50 1 — — 10. 9088 


Long, Lat. The Complement of Da 50d. 56 m. 
4. m. d. n. North, is the Latitude of the Point (a) 
Ado co 5000) After the ſame manner are found the 

2 05 oo 5056 | Latitudes for the Points c, e, & c. in 
e T000 5 i 38 | the ſubſequent Table. 

F 06 | Fourthly, having the Latitudes and 
F 20 00 1222 f Longitudes, by which the Arch paſſes, 
8 2500 52.24 >you may find the Courſe and diſtance 
h 30co 52 14 from 30 to place by Mercator. | 
I 35 c 5151 So to find the Courſe and diſtance; Aa, 
k 40 00 5114 there is given both Latit. 50* N. and 
1450 50 24 | 50? 56! N. And the difference of Longi- 
E47 ooo 350005 tude 5 Welt. 

The 


58 Of Great Circle Sailing. : 
The Meffdional difference of Latitude is 87 min. 
For the Courſe, from A to a. 


'As Merid. Diff, Lat. 87 Wim——Log.1.9395192 | 
To Radius — — — 10. 0000000 | 


So is the diff. of Long. 300 m. 


To T. Courſe 73 4:49 n. North Weſterly 10.5 3576020 

T For the Diſtance Aa. 48 
As S. C. of the Courſe 16 deg. 11 min. Log. 9. 4451 55 
To the 1 of Latitude 56 minutes 147481880 | 
So is Radius — - —2— —ü— 1, 000060 > 


To the diſtance 200 minutes from A to a 
After the ſame manner you will find the Courſes and 


0 
g 

VB 

© 1 


2.30032 


TS. 
ot z 
9 


Diſtances ac, ce, &c. as they follow in the Table. 0 
Naces. | 2 Courſes. = Diſtance. | ; | 
from A to a N W deo 5 
from a to c NW 77 18 189 | 
from c to e NW 81 28 188 1 
from e tof NW 85 oz "Bs þ 
from f to g NW 89 22 180 9 
from g to h SW 86 46 176 1 
1 fromhtoi | SW 82 58 187 7 
from ĩ tox SW 78 417 188 i 
from k tol | SW 75 14 5 198 
from I to E SW 72 5 3r ; 


But in regard moſt of the Courſes afore found are fo near 
the Weſt, you may ſail W. N. W. 917. m. until you are in 
Latitude 55 d. 51 m. North, and then W. S. W. 917 m. far- 
ther you will arrive at your Port. By this means you will 
alter your Latitude almoſt fix degrees, which is conſider- 
able, in reſped of the benefit of Obſervation ; beſides the 
diſtance is but 52 min. more than that of a great Gy, 
| W e a 


— 


4 


as ads, . £m 


— ADEGLS 


— 


Of Great Circle Sailing. Fy 


and not above 22 min. more than the Parallel, or Weſt di- 
For more of this kind of Sailing, fee 4tkinſon's Epitony 


3 4 
Fi 4 
A. P * — * — — 
NY Vp _ 
| 1 


- CHAP. VII. Containing Aſtronomical Problems 
very uſeful in the Art of Navigation: Illuftra- 
zed by the general Scheme, annexed. 


Aſtronomical Definitions. 


TH E Poles of the World are two fixed Points in the 
Heavens, diametrically oppoſite to oneanother, the 
one viſible in our Hemiſphere, called the North or Artick 

Pole, noted with the Letter P, the other not ſeen of 

being in the lower Hemiſphere, called the South or An- 

tartick Pole, noted with S. } 

The Axisof the World is an imaginary Line drawn from 
Pole to Pole, about which the Diurnal Motion is performed 
3 from Eaſt to Welt: : 8 
4 The Meridians are great Cireles concurring and interſect- 
ing one another in the Poles of the World, as PES and PcS. 
1 The Equinoctial or Equator, is a great Circle go deg. di- 

ſtant from the Poles of the World, cutting the Meridians 
at Right Angles, and dividing the World into two parts, 
called the North and South Hemiſpheres; E = Q. 

- The Ecliptick is a great Circle croſſing the Equinoctial 
nin the two oppoſite Points Aries and Libra and making an 

= Angle therewith (called its Obliquity) of 23 d. 30 m. 


2 


1 This Circle is divided into 12 Signs, each containing 
11 30 d. whoſe Names and Characters follow. 8 
ar- - ier 1 e : 4 

+. aurus _ . corpio | 
” Gemini I which are Sag itarius Þ\ theſearecalled 
che Cancer S —— he Capricornus V Southern Signs 
ole Leo C OY Aquarius .X | 
nd | Pogo x Piſues X 


The 


F &o HAftronomical Problems. 


The Ecliptick is repreſented by S π W 
The Zodiack is a Zone having eight degrees of Lati- 
tude on either fide of the Ecliptick, in which ſpace. the 
Planets make their Revolutions. It is divided and diſtin- 
guiſhed by the twelve Signs. 
The Colures are two Meridians dividing the Equĩnoctial 
and the Ecliptick into four equal parts, one of theſe paſſes 
by the Equinoctial Points Aries and Libri and is called the 


Cancer and Capricorn, called the Solſtitial Colure, PSSW. 
The Poles of the Ecliptick are two Points 27 d. 30 m. di- 
tant from the Poles of the World; as I and K. 
The Tropicks are two ſmall Circles parallel to the Equi- 
noctial, and diſtant therefrom 23 d. 30m. limiting the Sun's 
greateſt declination. I | i 
The Northern Tropick paſſes by the beginning of Can. 
cer, and is called the Tropick of Cancer; as Sa. 
The Southern Tropick paſſes by the beginning of Capri- 
corn, and is called the Tropick of Capricorn; as A b Ve. 
The Polar Circles are two ſmall Circles parallel to the 
_EquinoQial, and diſtant therefrom 66 d. 30 n. and from the 
Poles of the World 23 d. 30 m. PF, 
That which is adjacent to the North Pole is called the Ar- 
tick Circle, Gdl; & the other the Antarctick Circle, as Kd M. 
The Zenith and Nadir are two Points diametrically oppo- 
ite: The Zenith is the Vertical, or the Point rightover our 
Heads, as Z.; the Nadir is directly oppoſite thereto, as N. 
The Azimuths, or Vertical Circles, are great Circles of 
the Sphere concurring and interſecting each other in the 
Zenith and Nadir, as Z f N. 8 
The Horizon is a great Circle go deg. diſtant from the 
Zenith and Nadir, cutting all Azimuths at Right Angles, 
and dividing the World into two equal parts, the upper 
and viſible Hemiſphere, and the lower and inviſible; This 
Circle is repreſented by H 2 R. 3 6 
The Meridian of a place is that Meridian which paſſes 
by the Zenith and Nadir of the place; as PZ SW. 
The Almicanthers, or Parallels of Altitudes are ſmall Cir- 
cles parallel to tlie Horizon, imagined to paſs —_ every 
. * ; egree 


— — ——ͤ —— — — — 


Equĩnoctial Colure, as PS: the other by the beginning of ; 95 | 


Aſtronomical Definitions. 61 
Degree and Minute of the Meridian, between the Zenith 
and Horizon; as B a F. 

The Parallels of Latitude or Declination are (mall ti 
cles parallel to the Equinoctial: they are called Parallels 
of Declination in the Heavens, when applied to the Sun 

or Stars; but on the Earth are called Parallels of Latitude. 

The Latitude of a place is the Height of the Pole a- 
bove the Horizon, or the Diſtance between the Zenith 

IF and the Equinoctial. 
£ The Latitude of a Star is the Arch of a Circle con- 
5 tained between the Center of a Star and the Ecliptick 
bY, TP Line, this Circle making Right Angles with the Ecliptick, 
1 and is counted either Northward or Sourhward, 'accord- 
3 ing to the ſituation of the Star. | 
"> Longitude on the Earth is meaſured by an Arch of che E- 
2 quinoctial, contained between the primary or firſt Meridian 

| of that place where the Longitude is aſſigned to begin, and 
u Meridian of yy othes Ire —— re pl 


9 . 
A 
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The 


2 Aſtronomical Problems, 
I The Longitude of a Star, is that part of the Ecliptick © 
which is contained between the Stars place in the Ecli — 
tick, and the beginning of Aries, counted according to the 
fucceſſion of the Signe:- | | : 
Altitude of the Sun or Stars is the Arch of an Azimuth, 
contained between the Centre of the Sun or Star and the '* ] 
Horizon. 8 * 
Aſcenſion is the riſing of a Star, or and part of the Equino- 
ctial above the Horizon, & Deſcenſion is the ſetting thereof. 
Right Aſcenſion is the number of Degrees and Minutes 
of the Equinoctial (counted from the beginning of Aries) 
which cometh to the Meridian with the Sun or Srars, or _ 
with any portion of the Ecliptick. . = 
Oblique Aſcenſion is an Arch of the Equinoctial between 
the beginning Aries and that part of the Equinoctial that 
riſeth with the Center of a Star or with any portion of tge 
2 in an Oblique Sphere. Sant 76771 * 
Oblique Deſcenfisn is that part which ſets therewith. © 
Aſcenſional difference is an Arch of difference between F 
the Right and Oblique Aſcenſion or Deſcenſion. — 
The Amplitude of the Sun is the diſtance of the riſingor 
ſetting thereof, from the E. and W. Points of the Horizon. 
Prob. I. To find the Sun's Dec linat ion at any time. 
As Radius or Sine 90 deg: * 
To Sine of the Diſtance or Longitude of the Sun from 
the next Equinoctial Point; | 
$ is the Sine of the Suns greateſt Declination. 
| To the Sine of the Suns preſent Declination. 
Prob. II. To find the Sun's Right Aſcenſion, 
As the Radius * | » 
To the Sine of the Complement of the Suns greateſt 
Declinatio: 5 
$9 the Tangent of the Longitude of the Sun from the 
next 11 Point. | | v 
To the Tangent of the Right Aſcenſion of the Sun from 
the ſame Equinoctial Point. — 5 
Prob. III. To find the Sun's Aſcenfional Difference; 
As Radius gi 
To the Tangent of the Polez height; 
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Aſtronomical Problems. 


k | So the Tangent of the Sun's 8 
— To the Sine of the Suns Aſcenſional Di erence: 
1e Which brought into Hours and Minutes, and added to 
or ſubtracted from the hour of fix, ſhews the Sun 8 ring 
„ and ſetting. 
ae Prob: IV. To find the Sun's Amplitude! 
E, As the Sine Complement of the Poles height, 


o- ? To the Sine of the Sun's Declination ; ; 

of; *. So is Radius 

es 2 To the Sine of the Sun's Amplitude. 

* \ Prob. V. To find the Sun's Hoary Diſtance from the Meri 
1 | dian, when he is due Eaft or Weſt. 


en f As the Tangent of the . height, 
lat 1s to the Radius, 
he So the Tangent of the Sun's Declinaiton, 
Io the Sine of the Sun's Horary e from the Hour 
h. of Six, being juſt Eaſt or Weſt. 
den Prob: VI. To find the Altitude of the Soi being juſt N. 
A4 s the Sine of the Poles height, 
or Ts to the Radius; 
on. Ss the Sine of the Sun's Declination, 
To the Sine of the Sun's height being juſt Eaſt or Wet | 
Prob. VII. To find the Sun's Altitude at the Hour of Six. 


As the Radius, 

To the Sine of the Poles height ; 

So the Sine of the Sun's Declination ; 

To the Sine of the Sun's height at the hour of ſix. 


Prob. VIII. To oa the Sun's Azimuth at the Hour 7 Six. 


To the . — of the Foles height; 
the So the Tangent of the Sun's Declination; 

To the Tangent of the Sun's Azimuth from the Eaſt or 
rom | Welt at the Hour of fix. 


Prob. IX. To find the Sun's Altitude at any time of the dy. 


As the Radius, 
Fo the Co-tangent of the Poles night 
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4 Mronomical Problems. 


| *of the Sun's diſtance from the Hour of ſix, | 
Ta the Tagen of an Arch. ; 
Which being ſubtracted out of the Sun's diſtance from 
the Pole, call it the remaining Arch. h 
As the Co-fine of the Arch found, 
To the Co-fine of the remaining Arch ; 25 
So is the Sine of the Sun's Altitude at the ow required. Ok 


Prob. L. To find the Hour of the Day by the beight of the Sun. 
- Take the Complement gf the Sun's height, the Com- |. 


plement of the Latitude of the place, and the Complement ®. 
of the declination of the Sun, or diſtance from the ele- 


vated Pole, and add" theſe three Sides together, and find | | 


the difference between their half ſum and the Comple- 
of the Sun's Altitude, then work thus. 

the Complement Arithmetical of the Lo arithm 

Lines of the Co-latitude and Co- declination, or un's di- 
Fance from the Pole. 

Add the r.of the Sinesof the half ſum and —— 

Half the ſum of theſe four Logarithms is the Sine of 

an whoſe Complement being doubled, will be the 

diftance of the Sun from the Meridian; which converted 


into Time will ſnew the Hour of the Day. 


Prob. XI. To find the Azimuth by the Sun's Height, 

Take the Complement of the Sun's declination. or di- 
ſtance from the 5 A Pole, the Complement of the La- 
titude, and the Complement of the Sun s height, and add 


© theſe three ſides t N and ſind their difference be- 


Tween their half 7 and the diſtance from the Pole, 
then work thus, | 
To the Complement Arithmetical of the Logarithm 
Sines of the Co-. altitude and Co-latirude, 
Add the Logarithm Sinesof the halfſum and difference; 
Half the ſum of theſe four Logarithms is the fine of an 
Arch. whoſe Complement being doubled, is the Azimuth 


Krob. 1 Nane the Go « Azimuth and Altitude, to find 
the Hour, 


Ms 


Aſtronomical Problems. 35 
As the Sine Complement of the Sun's Declination, 
To the Sine of the Sun's Azimuth; 1 79 


So is the Sine Complement of the Sun's height, 


To the Sine of the Sun's Horary diſtance from rhe Meridian. 
Prob. XIH. Having the Longitude and Latitude of any, Star; 
ro find the Right Aſcen/ion and Declination thereof, 
1. As the Radius, . 
To the Sine of the Stars Longitude, from the next Equi« 
noctial Point: 85 
So the Co- tangent of the Stars Latitude, 
Jo the Tangent of a fourth Arch. oro 
Compare this fourth Arch with the Arch of Diſtance 
between the Poles of the World and the Ecliprick, 23 d. 
30 min. and if the Latitude and Longitude of the Star be 
both of one quality, that is, when the Star hath North 
Latitude in the fix Northern Signs F ISS, or South 
Latitude in the 6 Southern Signs M A WR RX, then ſhall 
the Difference between this fourth Arch, and the Diſtance 
of the Poles 23 d. 30 m be your fifth Arch. | 
But if the Longitude and Latitude of the Star be of 


contrary qualities, that is, one Northern and the -other 


Southern, then add this fourth Arch to the Diſtance of 
the Poles 23 d. 30 m. and the Sum thereof ſhall be your 
fifth Arch; with which proceed. 
2. As the Sine of the fourth Arch, | 
To the Sine of the fifth Arch; | _ 
So che T. of the Stars Long. from the next Equinoct. Point. 
To the Tangent of the Stars Right Aſcenſion from the 


next Equinoctial Point. 


3. As the Co- ſine of the fourth Arch, 

To the Co- ſine of the fifth Arch; 

So the Sine of the Stars Latitude, 

To the Sine of the Stars Declination. 

Il, for Proof of your Work. 

4. As the Co-fine of the Stays Latitude, 

To the Co-fine of the Stars right Aſcenſion; 
So the Co-fine of the Declination, | 

To the Co-fine of Longitude, 


And thug having found the right aſcenſion —— 


— 
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a * Aſtronomical Problems. 


of any Star, you may by the former Rules find its Ampli- 3 
tude: its Difference of Aſcenſion, its Diſtance from the Me- 
ridian at any height obſerv'd, and fo the Hour of the Night 
thereby, having firſt the time of its coming to the South, 
by ſubtracting the Right Aſcenſion of the Sun, from the 
Right Aſcenſion of the Star; adding 360 deg. to the Stars 1 
Right Aſcenſion, when it is leſs than the Suns, © 

How theſe with many other Aſtronomical Problems, 
are repreſented for the Projection of the Sphere is taught 
in Chap. IX. of the foreſaid Book, 
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0 CHAP. VIII. Contaming Problems of Geography, 3 


| Prob. I. To find the Diſtance of any two Places which differ 5 
only in Latitude, being beth upon the ſame Meridian. # 


1. FF the two places are upon the ſame fide of the Equi- C 
IV nodialſubtrad the lefler Latitude out of the greater, 
the Remainder is the diſtance required. i 
2. If the one place be on the one fide of the Equinoctial 

and the other on the other: add the two Latitudes toge -. 

ther, and the Sum is the diſtance requires. oF 

Prob. II. To know the Diſtance of any two places which differ 
| only in Longitude. 

I. If the places are both of them under the Equinoctial 
ſubtract the leſſer Longitude out of the greater, the Re- 
mainder is the diſtance. | 

2. If the two places have the ſame Latitude, and fo 
under the ſame parallel, then, 8 

— - . | 

To the Coſine of their Laticude* _ 

So the fine of half their Difference of Longitude, 


To the ſine of half their Diſtance. | | 
Prob. III. To find the Diſtance of two places which differ bet l | 


h 
| 


Longitude and Latitude. 
This Propoſition hath three Caſes. 7 h 
Caſe, I. When one placeiis under the Equinoctial, and thepb 
bother towards either of the Poles, Then, wv] 


* 
I 7 


5 Problems of Gonraghy:” 67 
pli- 7 1 2 the Radius, | 
Me- To the Co-ſine of their Difference ＋ Longitude. 


So is the Co-ſme of. their Latitude, 
urn, To the Co-fine of the Diſtance, 
the T aſe II. When both Places are towards one of the Poles: 
tars Firſt, As the Radius, | 
To the Co-ſine of the Difference of Longitude * \ * 
ems, So is the Co- tangent of the leſſer Latitude, 
ght. Y the tangent of a fourth Arch. 
Which being ſubtracted out of the Complement of the 
_ greater Latitude, the Remainder muſt be your fifth Arch. 


2 the Co-ſine of 'he fourth Arch, 
Jo the Co-fine of the fifth Arch: 
Fo the Sine of the leſſer Latitude, 
Jo the Co-fine of the Diſtance required, 
JT | * ſe III. When one Place is towards the North Pole, and 
ater, the other towards the South Pole: Firſt, 
= * 0 . f 7 1 
o the Co- ſine of their Difference of Longituae : 
ror 4 So the 9 of —— the Latitudes, 
Jo the Tangent of a fourth Arch. 
4 -rl Which being ſubtraQed out of the Sum of the other 
Ber jr. and 90 deg. the Remainder is the fifth Arch: 


ght | 


octial * the Co- ſine of the fourth Arch. 
e Re- To the Co- ſine of the fifth Arch : 
So the Sine of the Latitude firſt taken, 
and ſo To the 55 we of their Diſtance. 
y theſe Rules alſo you may find the Diſtance of any 
o Stars, if you know their Longitude and Latituds, or 


heir Right Aſcenſion and Declination, which is of good 
ſe in Aſtronomy. 


Hor to find the Vatiation of the Conipaſe. 


. Y the fourth Problem of the ſeventh Chap. you may 
LJ find the Sun's Amplitude by Calculation, which I call 
he trueAm 8 the Amplitude Compaſs you may 
nd theÞÞbſerve the 8 un's Amplitude either at Sun rifing or 2 

which I call the Mag _—_ ou Compaſs) „ 1 


er beth | 


68 The Variation of the Compaſs. 1 
| theſe two Amplitudes agree (which is very ſeldom) there 
is no Variation, but if they do not agree, the Difference 
between them being rightly accounted, is the Variation 
of the Compaſs. | | io 
- Likewiſe by the eleventh Problem of the ſeventh Char- 
ter you may {ind the Sun's Azimuth by Calculation, which 
I call rhe true Azimuth, and by the Azimuth Compa f 
you may obſerve the Sun's Azimuth, either in the Fore | 
Noon or Afternoon, the Sun abour ro or 15 d. high, at 


this I call the Magnetical Azimuth. 4 
; Note, You may ſee the uſe of the Azimuth Compaſs, in ol. 
1 fervng the Magnetical Azimuth or Amplitude, in a uſefn 
" of Treatiſe called Practical Navigation. +. cl 
Example. Suppoſe the true Amplitude be Eaſt 32 0 
Northerly, and the Magnetical Amplitude Eaſt 27 d. No 
therly, the Difference is 5 d. which is the variation, al 

. moſt half a Point of, the Compafs. 5 WY: 
Suppoſe the true Azimuth to be Weſt 12 d. zom. So 

| therly, and the Magnetical to be Weſt, 14 d. 20 m. Nor” 
Wil therly, 12 d. zo added to 14 d. 30 m. the one being Not: 
1 therly and the other Sourherly, make the Difference be 

br tween the Azimuths to be 27 d. and that is the Variatio! 


39 
1 

1 
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A - almoſt two Points and an half of the Compaſs. _ 

- of 1+ + =» To find which way the Compaſs varies. 

N | Suppoſing your ſelf to look directly towards the Coaſtd 
1 the true Amplitude or Azimuth, conſider whether the Mag 


netical Amplitude or Azimuth be towards the right or t 
wards the left hand; if it be towards the right hand tt: 
Variation is Weſterly, if towards the left, Eaſterly. 
Example. Suppoſe the true Amplitude to be Welt 12 4 
Jo m. Southerly, and the Magnetical to be 14 d. 30 mi 
Northerly, then if I look towards the true Amplitude V 
T2 d. 30 m. (for about one Point) Southerly, rhe Magn 
tioal Amplitude 14 d. 30 m. Northerly is towards tt 
y nic hand, and therefore the Variation is Weſterly 27 
| uppoſe thie true Azimuth to be W. N. W. and the Ma: 
netical W. by S. if you look towards the W. N. W. then ti 
W. by S. is gn Four left hand, and the Variation is Eaſterfſſ 
three Points. Eut this Propoſition may be n 
N ö ; 5 1 8 
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1 The Variation of the Compaſs. 69 
ere } yeadily. by the following Inſtrumenr, which may be called 


nce'} the Rectiſier; the Deſeription whereof is here inſerted. 
tion 1 e | 
a : | | 
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This repreſents two Compaſſes, the one fix ed, the othe 


12 da Moveable, the fixed Compaſs may repreſent the Horizon, in 
0 mi the which the North Point and all the other Pointsof the 
ude Com paſs are fixed and immoveable. The moveable one re- 
Mag preſents the Mariners Compaſs, in which the North Point, 
ds ti 22d conſequently the other Points are liable to Variation; 
y 27 and if the North point of the Mariners Compaſs lie to the 
e Mal Eaſtward of the true North in the Horizon, the Variati- 
hen ti 22.15 Eaſterly; if it lie to the Weſtward, the Variation 
Eaſte 18 Weſterly. ö ; ' 


ed md Fxample. Suppoſe the true Azimuth be, as before, W. N. W. 
readil and the Magnetical W. by S. Place the W. by S. Point of 
: the moveable Compaſs to the W. N. W. Point of the im- 

| E 3 moveable, 


70 The nien of the Compuſe 


| moveable, then the North point of the moveable Compaſs 
ſtands at the N. E. by N. Point of the immoveable, which | 
ſhews the Variation is three Points Eaſterly as before. 
Suppoſe the true Amplitude S. V. and the Magnetical | 
V. S. V. place the V. S. V. Point of the moveable Com- 


ſs to the S. V. Point of the immoveable Compaſs, then 


Il the North Point of the moveable ſtand at the N. XN, 
V. Point of the immoveable, which ſhews that the Vari- 
ation is two Points Weſterly. | 


How to reſtify your Courſe when the Compaſs Varies, 
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This may be very readily performed by the a 


Inſtrument. 
Example. Sup ppoſe the Variation be 2 Points Eaſterly, 
and the Courſe y the _ 
true Courſe, the Variation g allowed 
Place the North Poin ne moveable Compeſs, to the 
N. V. E. Point of the immoveable, becauſe the Variation Is | 
is 27 Points Eafterly, then the S. V. by S. Point of oy 
moveable Compaſs will ſtand at the & V. by V. Point of 
the immoveable, * is the true Courſe requ dee. 0 
My Couiſe that I ſhould ſteer is S. E. by E. but che! 
Compaſs varies two Points and an half Weſterly, what 
Courſe e mul} I ſteer to allow the Variation? 
Place tlie North Point of the moveable Compaſs to N 
N. V. half V. on the immoveable, then right againſt S. E. 
E. the true Courſe on the immoveable ſtands S. S. E. half 
. on the moveable Compaſs, which is the Courſe you 
anuſt ſteer to allow for the Variation of the Com paſs. 
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91 H AP. IX. Containing the Deſeriptici 1 L 2 of 22 
Croſs- Staff, Quadrant, and Nocturnal, in N avigatHn. ; 


Of the Croſs-Staff, or Fore-Staff, . 


He Croſ ta conſiſts of a Staff and three Croſſes uſual) 
5 the ſhorteſt is called the Ter Crofs,and belongs to that 
fide of the Staff where the Diviſions begin at about 3 d. and 
ent at 10 d. this Croſs is ſupplied by the Breadth of the 
30 Crofs, the next Pac _ me 30 4 F and ms 


{s is S. V. by C. to e 
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ien where the Diviſion begins ae 30 d. and ends at 90, and is 
N Called the go ſide of the Staff. es. 
wy * n 4 


or leſs, that is, if it be leſs than 10 d. uſe the 10 Croſs, 


— . * N 


The Uſe of the Croſs.- ſtaff 71 
to that fide where the Diviſion began, at 10 d. and ends at 
30, and is called the 30 fide. The next longer is called the 
60 Creſs,and belongs to that ſide. where the Diviſions be- 
gin at 204. and ends at 60, and is ealled the 60 fides. The 
longer Croſs is called the 90 Croſs, and belongs to that fide 


3 1 
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The Uſe of this Cro/*-ftaff is to obſerve the Meridian Alti- 
tude of the Sun or Stars, and the ro, 30, 60, and o Croſſes 


are to be uſed according as the Meridian Altitude is gfeater 


if leſs than 3o d. the 30 Croſs, if leſs than 60 d. the Co 
Croſs ; but if greater the 90 Croſs. 

The manner to hold the Staff in time of obſervation is 
thus, place the flat end of the Staff to the outſide of your 
Eye, as near as you can, not to hinder your Sight, and look 
at the upper end of the Croſs, for the Sun or Star, and at the 
lower end of the Horizon; but if yon ſee the Sie inſtead of 
the Horizon, draw the Croſr a little nearer your Eye, but if 
you ſee the Sea inſtead of the Horizon, put the Croſs a little 
farther from your Eye, and ſo continue removing the Groſs, 
until you ſee exactly the dun or Scar by the top of the Croſs, 
and the Horizon by the _— end thereof. The Deg. 2 

5 | Im. 


72 I be Uſe of the Croſs-ſtaff. 


Min. cut by the inner edge of the Crofs, upon the fide of the 
Staff peculiar to the Croſs you uſe, is the preſent Altitude of 


the Sun or Starzbut it being the Meridian or greateſt Altitude 
wich youare to find, you muſt continue your Obſervation 
as long as you find the Altitude increaſe, ſtill drawing the 
Croſs nearer to your Eye; but when you perceive the Alti- 
tude is diminiſh'd,defiſit your Obſervation, and do not alter 


your Croſs to remove it backward from your Eye, but as the 
Croſs ſtands, count the d. and n. on the fide proper to the * 
Croſs, whictgives the Meridian Altitude requwed, and the 
Meridian Altitude ſubtracted from 90 d. oo m. gives the Ze- __ 
nith Diſtance. A hence to find therkatitude of the Place of | | 


Obſervation, Hall be ſbewn after the Uſe of the Quadrant. 
The Deſcription and Uſe of the Sea-Quadrriie. 


F His Inſtrument is very convenient for to take the Suns 
| Altitude at Sea, it conſiſts of three Vanes and two 
Arche:, they are called the Horizon Vane at A, the Shadow 
Vane at B, the Sight Vane at C, the 60 Arch de, and the 30 
Arch FG. The 60 Arch is divided into 60 deg. by every 5, 
and ſometimes by every {ſingle degree, the 30 Ach is di- 
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The The of the Quadramt. 73 


16 vided to every degree and 10 min. and alſd ĩnto 2 minutes 
of by Diagonal Lines, | 016 D447 N +13 REEL 
de To obſerve with this Inſtrument, you muſt look through 
on Bf the ſmall hole in the Sight Lans, and ſo raiſe or depreſs your 
he Quadrant, until the Shadow of the upper Edge of the Shadow 
Pane fall upon the upper Edge of the Slit in the Horizon Kane 
er and at the fame time looking through the. Slir in the Horiza! 
he Viane, the upper Edge of the Slit may cut the Horizon; but if 
inſtead of the Horizon you lee the Vater, then remove yqur 
he Sight Vane a little lower, but if inſtead of the Horizon vou 
- Tee the Skie, then remove your Sight Vane a little higher and 
ſo continue removing your Sight -Vane, until (the Shadow 
falling in his due place) you exactly ſee the Horiaon by the 
up per edre of the Slit in the Horizon-V ane; then look upon the 
Sig ht-Vane, and ſee how many degrees and minutes are cut 
by the edge that anſwers to the ſmall hole, to which add the de- 
grees that a re cut by the upper edge of the Shadow Pane, the 
Sum is the Suns Zenith Diſtance, which if you ſubtract from 
90 d. the Remainder is the Suns preſent Altitude: But to 

find the Suns Meridian or greateſt Altitude,you muſt 1 
your Obſervation as long as you ſee the Altitude ĩincreaſe by 


3 


removing your Sight Vane lower, but when you perceive the 
Altitude to leſſen, do not remove your Sight Vane higher, but 
leave off obſerving for that time, and counting your deg. 
cut by 2 ſgbi Vanes, as be fore direqted, the Sum will 
give you the Suns Zenith Diſtance, and that ſubtracted from 
90 degrees gives the Suns Meridian Altitude. 

Rules to find the Latitude of a Place by 'Qbſervation of the 
Suns Meridian Altitude. F Jas 

OV muſt firſt find the Sun's Zenith Diſtance by the Oroſs 
af or Quadrant, as you was directed, and then find 
the Sun's Declination for the day you obſerve in, by the 
Table of the Sun's Declination aforegoing, and thereby you. 
uns may find the Lat. of the Place by the following Rules. 


low * Rules for North Latitude. | we: 
.. I the Suns Declination be South, ſubtraf the Declination 


from the Zenith Diſtance, the Remainder is the Lati- 
led I of the Place, | ” Example. 
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| 74 The Uſe of the Quadrant. 

» Example. October 10. 1706, the Sun's Zenith diſtance | 

is 59 deg. 96 min. and the Sun's Declination 10 deg. 38 min. 
South, to find the Latitude of the — 5 

11 The Zenith Diſtance — — d. os m. 

A The Decli nation ſubtracted = 10 10 38 


The Latitude is 28 
1 Tf the Sun's Declination be moan the Sun's Dectination to 

Zenith Diſtance, the Sun is the Latitude of the place, 

III. IF the Sun's Declination, be North, and the Sun tote 

+  Northward, ſubtra# the Zenith Diſtance from the Dceli- 
Nation, tbe Remainder is the Latitude. 3 

Rs 1. July 20. 1707. The Suns Zenith diſtance is [Fi 

wm deg. 12 min. and the Sun's Declination 18 deg. 2g m. 
i North, to find the Latitude of che place, 5 
- The Zenith Diſtance — — 384. 12 m. 
3 The Declination your — — 218. 29 
The Latitude — ä — 56 4r 
TW E2mf.. 2. June 29. 1508. The ST Zeman 18 12 d. 42 m. 
and the Declination 22 d. 17 m., North, the Sun being 
th at Noon to find the Latitude of the place. 325 


fle Declination ——— 2 4. 17 u. - 
ö 7 1410 75 Zenith Diſtance n — . 2 | 


"Rules for the South Latitude: ; 


14 Vale berlinatien be North , ſubtra8 the Declination from the 
. Zenith Diſtance, t he Remainder i is the Latitude of the place. 
Examp. Auguſt 14. 1709, The Spn's Zenith Diſtance is 

28 d. 17 m. and the Declination 104. 50 m. North, to 

find the Latitude of the Place. 

The Zenith Diſtance . — — 384. 17 m. 
The Declination ſubtract . —— . — 10 50 
The Latitude ův' 7 23 
II. IF the Declinat ion be South, add the Declinat ion to the 
2 Diſtance, the Sum is the Latitude of the Place. 

I. If the Sun's Declination be South, and the Sun to the 
South ward, ſubtract the Zenith Diſtance from the Declina- 
tien, the Remainder i is the Latitude. 

Exam. 2. n 22. 1706. The Sun's Zenith Diſtance 


is 


a — ts. 


The Deſcription and Uſe of the Nolturnal. 75 
is 12 . 37 m.and the Sun's Declination 23 d. oon. Iouth. 


nin. to find the Latitude of the —_ | 
The Zenith Diſtance =—>—124. 37 m. 
wn The Declination added —— 232 oo. 
— The Latitude — — Y 
Exam. 2. Decemb. 22. 1710. The Sun's Zenith Ditbhee 
n 70 ' | 5 is 12 d. 37 m. the Declination 23 d. o m. South, the Sun 
e. being South at Noon, to find the Latitude of the Place. 
the The Declination — — 234. oon. 
eli The Zenith diſtance ſubtracted 12 
„ ee E 
5 Note 1. That if the Sun have no Declinatiog, the 25 
m. nith diftance is the Latitude of the Place, and if the Sun 
be North at Noon, the Latitude is Northerly, if South 
m. at Noon Southerly. _ 
— = Note 2. That if the Sun be in your Zenith, then the Sun's 
Dieolination is the Latitude of the Place, and if the Declina- 
1. tion be Southerly, your Latitude is Southerly ; but if rhe De- 


ing clination be Northerly, then your Latitude is Northerly. 
Woyte z. That if you obſerve any of the fixed Stars 

on the ſame fide of the Meridian, as you obſerve the. Sun 

at Noon, the Rules are the ſame for the Stars as for the 

Sun before delivered. 


The Deſcription and Uſe of the Nocturnal. 
Hls Inſtrument conſiſts of three Parts. The firſt and 


the immoveable Part, to which there is a handle to hold 
ace, it by in time of Obſervation; u 9. the fore-ſide of which, 
e is in the outermoſt Circle, are the ys of the Month, and up- 


on the innermoſt twice 12 Hours divided into quarters; on ] 
the back fide are the 32 Points of the Compaſs, and againſt 9 
m. them the correſponding Degrees and Minutes, to be added 15 
ö or ſubtracted to or from the height of the Pole - Star, to 11 

| 

N 


ö find the height of the Pole or Latitude of the Place. 

the The ſecond or middle Part, contains two Circles and a 
ſmall Index, and ſometimes two ſmall Indexes. The outer- | 

the moſt Circle is divided into 29 Days and an half, being the EY 

na- Moon's Age, and the innermoſt into twice 12 Hours, being ; 


the Moon's Southing correſponding with her Age. _ 
Nocturnals 


76 The Deſcription and Lſe of the Nocturnal. 


Wckurnals are commonly of two ſorts, thoſe for the Great 
Zear having February at the top, and thoſe for the Little 
Sear having April; but ſometimes one Nocturnal ſerves for 
the guards of both Bears, having two {mall Indexes, one 
marked with G. B. for the Great Bear, and the other witn 
L. Z. for the Little Bear, which are to be let to the Dax 


+ 

©1228 
* 

N 

* : 

I Te . 
« BY 


of the Month. _ g 1 | 
The third and uppermoſt part is a long Index, the inner- 
moſt Edge of which (reſpecting the Centre) is to cut the 
guards of the Great or Little Bear in time of Obſervation. 
Jo uſe the Nocturnal, place the Index on the middle part 
Nute Day of the Month, hold the Inſtrument upright at 
Tome diſtance from the Eye, till you ſee the Pole-Star thro? — 
the hole ia the Centre of the Nocturnal; then hirn the 
edge of the long Index to the guards (for which the No- 
Furnal was made) either of the Great or Little Bear, on the 6 | 
Þagkfide the Index, ſhews the poſition of the Guards, com- 
Wonly called the Point of the Compaſs, and alſo the cox- | 


reſponding Degrees and Minutes to be added oc ſubtracted | 
Kea from the height of the P>le-Star (found at the ſame | 
time by the Croſs-faff) to find the height of the Pole. 
"Allo the long Index on the fore-ſide, cuts on the middle 
part of the Nocturnal the Hour of the Night, which is 
little better than a gueſs, and not to be relied on. *; 
. Several Tables Neceſſary in the Art of Navi- 
wen 0 5 24 919612 ation aten 5 
1. A Table of Meridional Furt. 2. 4 Table of he Sun:? 
Right Aſcenſion. 3. A Table of the Right Aſcenſiont and De- 
clinat ions of the Princ ipal fixed Stars, 4. A Table of the Sun's © 
Declinat ion newly, Calculated. 5. 4 Table of the Latitudes 
an Longitudes of the Principal Harbours, Capes and Iſlands 
in the World. 6. A Table of Difference of Latitude and De- 
Parture for the e act working a Traverſe. 7. A Table ſhew- 
"21g the firſt Day of March, Epat, Domimecal Letter, &c. 
8. 4 Table of the Angles which every Rumb (or Point of 
the Compaſs) maketh with the Meridian. 9. 4 Table of 
ines and Tangents to every Degree and Minnte of the 
Nuadrant. 10. 4 Table of LRaritbms, mcreafing from 
1 70 10008 
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A Table of 'Meridional Miles. 


RR ˖•˙²˙²¹0iQA⁰ 
& | The Lee of each D., 
I lol 10 | 20] 30 | 401 50 We. - 
I be Meridional Mules. | 
Hs 
L 60 7 h dae 150 LGC | 
2 120] 130 | as Lp. 
3 180] 1900 200 2 gel 
4 240 250] 26C —. — acl 
300] 310 320 339 3 | 
2 361 3710 381 on — 
7 421] 43 441] 45 1 
8 4810 492] 502 4 * 
9 | $42} 552 562 55 2 
zo e = 63 70. 
is ,| 664] 074 40% 756) 766 
33 — Roo 817] 828 
1 7 | 
1 J. 849] 859. 859 72 - 
ky. 99D — — = 1014] 1025] 10 
16 | 973 - 3 105 4067 1077 1088] 10 
4 1098 118 1117 1135 Keie BO) 
— SA 1172 1183 1193) 1204) 1214] 10 
19 . | ; N mpg © — ; , 8 | 
257 12681 127 11 
20 4225 _ 1573 wha 1332 1343} 11 
3 1375] 1386, 1397) 1408] 11 
22 JovIIG TINT ES 4 1451 1462! 14731 11 
. 1498] 1505 1517) 1528] 1539] ut 
24 |_1484 5 955 583 1654 1605 11 
25 1550 15 i = 9 1650} 1661) 1672þ 11 
27 | 1683 3 1785; 1797 1508] 11 
28 1751 1762 21 1454) 1865 187 11 
29 [1819 18311 1842] 1454 — 2 


A Table of Meridional Miles. 
Ibe Minutes of each Degree: 
10 20 [30 | 40 | 50. 
| The Meridional Miles. | 


1580 [1900] 7571 11923 [1935 [1946 | 12 
1958 1970 1981 [1993 | 20052017] 12 
I2 
12 


20282040 2052 | 2964 | 2076 | 2088 
2099 [20112123 |2135 | 2147 | 2159 
2171 [2183] 2106 }2208 | 2222|2231] 12 | 
2244 2256 2269 |2281 | 2293 | 2306] 12 | 
2318 [2330] 2343 23352368 | 2380] 12 
2393 |2495| 2415 [2430 | 2443 | 2455] 12 
2468 | 2481] 2494 250625192532 13 | 
2545 [2558] 2571 2584 | 2597 [2610] 13 
2623 |2636| 2649 | 2662 | 2675 | 2688 | 15 
2702 [27152728 |2741|2755|2708| 13 |} 
2782 $2795 2809 |2822| 2830 | 2849 12 | 
2863 2877 2890 290429182932 14 | 
2946 [2960 2974 2985 | 3001[ 3016] 14 | 
3030 3044 3958 [3073] 3187 |3101] 14 | 
3116 [3130 3144 3159317331880 14 
3202 |3217 32383247 32613277 15 
3292 3307 3322 3237 33523367 15 | 
3382 [3397 3413 34283442 342219 


CC 1 


3475 3400 350635213537 3553 16 
3569 3585 35003617 3633 3649 16 
3665 13682 3698 371437313747 16 
3755 | 3780 3797 | 3814 | 3831] 3848] 17 
3865 | 3882 3899 | 3916| 2933] 3952] 17 
3968 3986 4003 4421 | 403814056 | 18 
4074 4092 4110 [4128] 4146 | 4164'| 19 
42834201 4220 423842574276 19 

ö | 4294 | 4313 4332 [4351 | 4371 [4390 | 20 
14 52 [4409 422 4448 445814488 4380 20 
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A Table of Meridienal Miles. 


l 


F 
Ss — 
SB, | The Minutes of each Degree, | A 
T o|10 | 20 | 30 [40 | 50.| | Bn 
8, The Meridional Miles, LE 
Go | 4528] 4543} 45680 4588] 4608, gogg! 20 
61 | 4649] 4679] 4691] 4712] 4723 4754j 21 
6% 4975 4794 4818 4840 4861 4883 UT: 
63 | 4505] 4927 4950] 4972] 4994! 5017] 23 
64 |_5040j 5062; _ $086 5109] 5192! 5156} 23 © 
9 5179 5203 5227| 5251] 5275 5259 24 
66 | 5324] 5349] 5373] 5398] 5424! 3449 ". 
| 67 | 5474] 5500 5526 5552] 5678; 5605 26 | 
68 | 5631] 5658] 5685| 5712] 5740 5767 27 
59. __57$5|_5823} 5881] 5850 5909] 5937 28 
70 | 5967] 5995] 5026 6055 60651 6116] 30 
71 | 6146] 6177] 62080 6240 6271] 6303] 31 
72 6336 6368] 6401] 6434] 6468] 6501} 32 
73 | $535] 6570; 6605] 6639] 6675] 6711] 35 
__74 5747] 6783] 6820] 6857] _6395! 69331__37 
75 | S971 726 7050 7089} 7130) F170) 40 
76 | 7211] 7253] 7295 7338] 7381 
77 | 7649] 7513] 7559] 7605] 7551 
78 | 7746] 7795} 7544] 7894] 7944 
79 | 8047] 8100] $154! 8208 8264 
8 | 8377] 8435] 8454! 3555 9576 
81 | 8741] 8806] 8872 89391 9007 
82 | 91481 9221] 9295 9371] 9449 
83 | 9609] 9692] 9777] 9865 9954 
84 (10143]10238, 103381944 1110547 
8s 1677010886 I1007]11133j11263 
86 111539 11686011839 11999112167 
87 112521012718 1292713150123 88 
88 13920 (4223/1455 14914115321 
8 11631711695 A 
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A Table of Proportional Parts. 
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A Table of the Sun's Right Aſcen ſion. 


N 1 N o | —— 1 


| ' Fanuzry February] March. April. May. .\ Tune; | 


Aſcenſ. Aſcenſ.Aſcent. Ascent. Aſcent Aſcent 
H. MH. A. H. M. H. MH. M. H. M. 


'S{eq 


19 3521 42022 25] 1 21] 3 14 5 
19 39/21 46/23 32 1 25 3 18 
19 43/1 30/23 360 1 2, 3 223 
19 47/21 5423 39] 1 33] 3 26 
19 51121 _.58}23 43| 1 34 3 30 


| 


OO GO © Es W — 


— . — 2 1 


A Table of the Sun's Right Aſcenſion, 


Jul. | Auguſt [Septem. | Ofober Novemb |Decemb-| 
jAfcenl AſcenſJAſcenf.'Aſcenſ.|Alcenſ|Aſcenſ.| 
* H. MiH. M. Hi. MH. MHH. M, 
2511 19/13 08ʃ15 0%7 155 | 
2911 23113 1215 1117 20 / 
3301 281 16/15 15 
3711 3013 19 15 19 
It 33113 225 23/1 
44111 37113 26015 27 
4811 41113 3015 31 
51˙ 44113 34½5 35 
55611 483 3815 40 
58611 $1113 41/15 45 
11 39113 4515 49 
11 39,13 49/15 $3 
12 OKL3 5315 58 
112 06013 57/16 02 
12 282014 916 O7 


12 1314 0407 11 A 
12 17414 08016 15118 28 


1 

12 2014 12116 1918 337 
4 

4 

4 
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932 
SOD % 
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12 2414 16116 23118 37 
12 27.14 209116 2818 | 


12 31114 24116 3218 45 
12 35114 28016 36118 6 i 
46112 35114 32116 4018 5% 
50012 42114 36116 4418 50% 
5312 434 39116 49ʃ 19 03% 
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57112 49 
0112 5300 
04112 57 
08113 0 
11013 04 
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A Table of the Fixed Stars. 


A Table of the Right Aſcenſion and Declination | 
of ſome of the moſt Norable Fixed Stars. 


& + n 2 


Stars Names. 

wle Star. 3 

e upper of the two foremoſt of the 

IJ /quare in the little Bear. | 

Te upper of the two foremoſt of th 

3 /quare in the great Bear 3 

7 The lower of the two foremoſt of the 

== ſquare in the great Bear, 

El The lower of the two latter of th 

= /quare in the great Bear  _. 

The upper of the two latter in the 
_ ſquare of the great Bear 5 

Laf but two in the great Bear's Tail 

Laſt but one in the ſame 

= | Laſt in the ſame 

= | The Dragon's Tail 

I Arturus | 

] Brighteſt in the Crown 

| 5, Brighteſt in the Harp 

I Swans Tail | 

= | Perſeus Right fide \ 

Goat of Cnpella 

; Auriga's Right Shoulder 2 

Brig hteft in the Serpent s Neck 

Brighteſt between the Eagles 

Shoulders £ 
Firſt in Pegaſus Wing or Marchab 
Beginning of Fegaſus Leg 

End of Pegaſus Wing 
= | Andromedas Head 


* * > - 
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A4 Table of the Fixed Sta. 


„* 


Nit (Declma 5 
tion. 
; Star S N. ames. —— 
| D. M. 
—  — — — —— 
Southermoſt ia Andromedas Girdle 33 55 N 
\ Andromedas Southermoſt Foot | 40 44N 
De Bulls Eye, or Aldebaran 15 48N 
| End of the Bulls Horn 28 21N 
Caſtor 32 33 N 
Follox 28 460 N 
Bright' Foot of Gemini | | 19116 38 N 
| Brighteſt i in the Lions Neck ©o2[21 29 NH 
| Sons Heart 13 33 N 
Lions Tail 32116 25 N 
| Virgins Spike | o31og 318 
Southermoſt Scale of Libra 33114 378 
Northermoſt Scale of Libra 59108 78 
Scorpions Forehead | 4618 518 
Scorpions Heart 16 10025 378 
| Fomahaut 39131 178 l]. 
ales Faw ; 45102 48 N 
Orions Rig ht Shoulder $107 18N 
| Orions Left Shoulder 2 ov!o6 o1N 
i Firſt in Orions Belt 2 1500 35S 
| Middle of Orions Belt 2 20]0T 268 
Ain Orions Belt 2 24102 ogsS 
Nrions Left Foot, or Rege! I $9,083 378 
| Mouth of the great Dog, or Sirius 1 [06 31016 148 
| Right Fore foot 5 the great Dog 2 106 0917 45S 
| Little Dogs Thig 2 = 22006 
| Hydras Heart 1 12 1348 
Here followeth a TABLE of the 


I | Latitude and Longitude of the 
= n Places, WC 


7 
Irhoſe Places which are in South Lati- 
titude are marked with the Letter 8. 
all the reſt are in North Latitude. 
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The Sea- Coaſts o 


—_—CC 


| [x Table of the Latitude and Longitude of the | 


Principal Ports, Harbours, Headlands and 


| lands in the World; beginning from the 


Meridian of Pico Teneriffa, newly corrected 


according to the beſt Obſervation. 


* 


— — 


[Rnd 


Greenland. 


f 


Nova Zembla. 


Lapland and Norway. 


Ackluits Headland 
Fair Forehnd 
Point laok- out 
Cape Blanco 
Hopeleſs Iſles 
Hope Iſland 
Cherry Iſland 


Ice Print 
Admiralties land 
Longenef's 

Croſs Point 

Fretum Burrough 
Maritus Iſle 


C Archangel 
Cape Candenoſs 
Fox Nazi 
Cape Gallant 
| Cape Race 
Hand Kilduym 
North Cape 
"Roſs Jes 
Catſneſs 
| vaſe of Norway 
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A Table of Latitude and Longitude. 


e 5 5 NI. | 
De Nyding 57 OO 
I Scarlet and 56 02 
el Falſterborn 56 5313 
8 bo 61 08 
2 Dagaret 59 44 
R | Gotland © 58 20 
Burnt 40 56 0928 
 CElſenore © 56 49[: 
The Sem 57 52 
| | gm 56 20 
J oh 21 54 30 
| 72 e Texe 53 20 
1.-% De Brill 52 08 
T Calice | 51 130 
/ Langeneſs 67 20[0 
1 dae 68 815/35 1. 10 
Siow-Mi 65 4344-4 
re N Fore land 163 36358. 
Hale Back [65 1800 
8 St. Kilda 58 O2 
S \ Shy Hand 57. 40 
Lewis. * 58 30 
3 { Shotla 60 22 
Ales of Orkney 58 50 
I ( Catneſ's 58 37 
2 See 58 00 
S I St. Abbs Head 56 2511 
2 < Tinmouth 55 08 
2 | Flamborough Head 54 08 
2 
De Sporne 53 45 
bw SL 2 52 $2 
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A Table of Lade and | Longitude | 
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The Sea-Coaſt o 
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. Sos 


Ireland 


gas Ri 8 


A 


COrfordne/s 
The North Foreland 

The South Forelant 
Dongeneſs 
Ve of Wight 

< Portland 

| The S'tart 

f The Lizard 
Hands of Scilly 
Londy Ie 

18 Davids Head 


C Holy Head 
Je of Main 
Fare Foreland 
Black Rock © 
38 Ii ine Head 


n Point „ 


Cape Ortegal 
Cape Finiſterre 
The Rock of Lisbon 
Cape St. Vincent 
Ute TR" of Anger 


FEY 
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A Table of Latitude and Longitude. 


* — * 


Cape de Gatta 

| Cape St. Martin 
Cape de Dago Frita 
Cape Melle 

Cape Sparteventura 
| Cape St, Maria 

, Cape St. Angelo 

'S j Cape Saradoni 
Cape de Becuy 
Cape Roſato 

Cape Bona 

Tuns 


A. conn 


| The Main Continent of the Straits. 
js 
1 


” Albor an 

Formentara 

Ivica 

| Majorca 

Ain Orca 6 

1 Cape Pulo in Sardinia 

Cape Corſo in Corſica 

ö Lampadoſa 0 

4 Malta Ta 

4 Cape Paſſaro in Sieili 
_— 


=. 

| Cephalonia 
2 | 

Weſt end of Candia 
| | Eaft end of Candia 
12 2 FO 

eft end of Cyprus 

EY v5 end of Cyprus 


** dt 


Pe. 


Straits. 


The Fea.Coaſts 1 
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A Table of Latitude and Longitude. 
pon Eg D. M.|U- 
De Weft fide of St. Antonio 17 
S | The Eaſt point of St. Vincent 17 
8 The Eaft. fide of St. Jago. 15 
" | The Eaſt fide of Iſle de Mayo. 15 
E 4 The Faſt Ide af Bona Viſta 16 
8 {| Sz. Matthews o1 840 
V | Aſcenſion be o8 Soo 
I St. Helgna 16 8 
S CSt. Helena Nova 16 $93124 
Cape Anguilbas 
8 Gabe 2 — | 2 
I Cape de Gauda | 115 811059 
jy Cape de Guardafin 11 
2 pe de Raſalg ate 22 
8 = | Surrat 21 
Q 5 Goa 
|& 8 Cape Comerm 07 
8 S \ South Weſt point of Ceylon 26 
vs River Bengale 20 
— 8 * 14 
= | Viſchers Point 20 
= | Point of Cavallos 125 
Cover 26 
x John de Lisbon 25 
E South end af St. Lawrence 26 
D North end of Sr. Lawrence 
— 4 Mayotta 
= St, Hermans 02 802 
— | Diego Gratioſa 08 80392 
E | The N.W. point of Sumatra 2 20% 16 co 
S ( Tbe S. E. end of Sumatra 05 852125 40 
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A Table of Latitude and Longitude. 
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The _ Hand- 


a 


Cape Sport 


4 


[ 


Cape Canten 4 
Cape Jojadar 

Cape Blanco 

4 Cafe Verde 

| Sirre Leone 

Cape de Palmas 

Cape tres Puntas 


The North Point of Fermando 


and &. Thomas 


' Cape Lupus 
— 29 Aero 


Cape = Eſperance 


30 


50 
EN 


The Weſt fide of Corva 
The Weſt fide of Flores 
The Road before Fial 
The Weſt end of Pico 
The Weſt end of Tercera 


The Eaſt end of St. Michael 


He Eaſt end of St. Maries 


The North Part of Ferro 
The Eaſt end of Palma 


Pico Feneriffa 
De Eaft end of Madera 


The N. E. of Canaria 
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Right againit 17 d. in the firſt Column, and under to u. 
in the third Column, you will find the Meridional Parts 
do be 1046. Suppoſe you were to find the Meridional 


1 The Uſe of the foregoing Tables: 
De Uſe of the Table of Meridional Parts, 


. * 


His Table ſneweth the Meridional parts for any De- 
1 greeor Minute of Latitude. In the firſt Column to- 
Pards the left hand are the Degrees of Latitude, from 1 to 
39 4. in the ſecond, third, fourth, fifth, ſixth and ſeventh; 
Columns, are every 10 Minutes of Latitude, anſwering to 
the Degree in the firſt Column, and are-diſtinguiſhed with 
0, 10, 20, zo, 40 and 530 Minutes: In the laſt Column to- 


|: wards the right hand, are the Differences in Meridional 


parts to every ten Minutes of Latitude: By the help of 
Fphich, and the foregoing Table of Proportional Parts, the 
M-eridional parts may be found to every minute of Latitude. 
Example. Suppoſe the Latitude of 17 d. 10 1. to find 
e Meridional Parts. N | 


- * 8 


1 
7 


Parts anſwering to the Latitude 74 d. 30 w. 


Right againſt 74 d. in the firſt Column, and under 50m. 
n the ſeventh Column, you will find 693 3, which are the 


MNaeridional Parts required. 


30D The Uſe of the Table of Proportional Parts. 
0 HE Uſe of this Table is to find the Meridional 
OY Parts to every Minute of Latitude. | 
YN Example: Suppoſe it were required to find the Meridional | 
Parts for the Latitude 29 d. 17 n. Firſt, find the Meridio- 
nal Parts for the Latitude 29 d. 10m. being the next, which 
s leſs than 17, which you will find to be 1831, and right 
— againſt 29 d. in the Column of Difference you will find 11; 
with this Difference, go to the Table of Proportional Parts 
And look 11 in thefirſt Colunm under D, which ſtands for 
= Difference, and becauſe 17 m. is 7 more than 10, look un- 
der 7, at the Top of the 875 Column, fo right againſt rx 
and right under 7 you will find 8, which added to 1831, 
makes 1839, the Meridional Parts required. 
| Suppole you were required to find the Meridional Parts 
for the Latitude 45 d. 56 . * | 
The next leſs than 56m. is 50 m. therefore find the Meridi- 


if 


onal Parts for 45 d. 50 m. which are 3101, and right W . 
i ä H | 45 d. 
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The Ufe of the foregoing Tables: a 


45 4, the difference in the laſt Column is 14. 56 m. is 61. 5 
above Fo, therefore in the Table of Proportional pan 
right againſt 14 under 6, you will find the Proportional 
Part to be 8, which added to _ makes 3709, tel 
Meridional Parts requiret. 
To know the Hour when any Stur need wpon the Meridian 
any Day of the Month. ; 
The Ri Fs. (ck the Right Aſcenſion of chat Star re. 
ired in the foregoing Tables(of the Righ! 
Afchafion of t 2 this) and alſo the Right Aſcenſion d 
the Sun for the Day of the Mönch, from the Right Al. 
cenſion of the Star ſubtract the Right Aſcenſion of th | 
Sun; but when the Right Aſcenſion of the Star is le 
than the Right Aſcenſion of the Sun, then add 24 Hour \ 
thereto, and the Remainder willſhew you the Hour after! 18 
Noon when the Star comes upon the Meridian, and if it A 
do exceed 12 Hours, then ſubtract 12 Hours therefrom,” 
and the Remainder ſhall ſhew the Hour and Minute of cle 
Stars coming upon the Meridian after Midnight. f 
Example 1. Upon the roth of April, I would know he: 


the Lyon's Heart cometh upon the Meridian. Therefore if 


you look in the Tables of Right Aſcenſion for that Star, A 
you will find it to be 95. 51m, Then look in the Tables 9 
of Riglit Aſcenſion of che Sun, and right againſt the roth 1 
of April you will find the Right Aſcenſion of the Sun to 
be 15. 54m. which ſubtracted from the Right Aſcenſion LN 
of the Star, there remains 75. 57m. which is the true = 
that the Star cometh to the Meridian, Afternoon. : 

Example 2. Upon the 5th of November, I deſire to know | 
when the Bulls Eye cometh upon the Meridian: The Right 1 g 
Aſcenſion thereo by the Tables you will find to be 4h. 17. * 
the right Aſcenſion of the Sun that day is 1 5h. 23M, There- || 9 f 
fore becauſe the Right Aſcenſion of the Star is leſs than the 
right Aſcenſion of the Sun, I add 24 hours to the right 
Aſcenſion of the Star, which maketh 28h. 17m. From 
which ſubtract the Rizht Aſcenſion of the Sun, and the | 
Remainder is 12h. 54. - from which I ſubtra& the 12 hours 
and the Remainder is 54 minutes after Aidnig ht, then the 
ſaid Star cometh upon the Meridian, 

And here note, that the Table of Right Aſceiifion of the | 


Sun, is calculated for noon every day, and thar it doth in- 
creaſe 


/ 


= The Uſe of the foregoing Table. 
7 creaſe by about 4 minutes each day; ſo rhat it may be 


zal proportioned for every fix hours to allow one minute for 
„the the time after noon-. e eee 
: be Uſe of. the Table of Latitude and Longitude 
wn | 5 | ws 


| e Places, te 
In this Table there dre two Columns; the firſt ſhewing 
is, 9 Latitude, the ſecond the Longitude of Places. The 
„ I. To find the Lat irude and Longitiide of any Place. 
th. _ Example. Of the Start on the Coaſt of England againſt the 
Start, in the firſt Column, the Latitude is 50d, 27m. which is 


North, and in the ſecond Column the Longitude is 13d. 9 
* Of Cape Bona Eſperanza << 


The Latitude 34d. 24m. South, _ 
It. To - find the Diff. of Longitude between any two Places, 
Take the Longitude of the two Places out of the Tables 
and ſubtract the leſſer Longitude out of the greater, and 
if the Remainder be leſs than 180 deg. that is the differ- 
ence of Longitude; but if the Remainder be more than 
180 deg. ſubtract it from 360, the laſt Remainder is the 
Difference of Longitude, _ 8 
Example, x. To find the Difference of Longitude be- 
tween the Lizard and Cape Bona Eſperanza; | 7 
The Longitnde of the Lizard is 12% 3. 
T he Longitude of Cape Bona Eſperanza 28 10 
The Difference of Longitude | | 


m0 
Example. 2. To find the Difference of Longitude between 


* 
5 

Ours 1 
5 

Ee: 

N 

a £ 


the Lizard and the Barbadoes. 


The Longitude of Barbadoes 319d. 40m. 

The Longitude of the Lizard . 
Ihe firſt Remainder 307 03 

© Subtradted from 360__00_ 


The laſt Remainder being the Diff. of Long. 52 57 
HI. To know when the Difference of Lougitude between any 
N two places is Eafterly or Weſterly. 
It the Rema inder firſt found be leſs than 180d. and mou 
IRS? | Z 


The Uſe of the foregoing Tables. 
are to ſail to that Place which kath the greater Longitude of 
the two, your Difference of Longitude is Eaſter 


rly ; but if 
you ae to ſail to that which hath the leſs, your Berner 
of Langitude is Weſte 
44 


Sun's Decliadtion. 


++ 


Example. To find the Sun's Declinat. May 10, at Noon, r70r- 
Turn over the Table till you find the Year:1701, which 
you will find to be the firſt after, Leap-year, and againſt the 
roth Day, and under the Month gn ou will find the 
Declination to be 209. 13 n. North. Noe, that in the 
Leap-year February hath 29 Days. 5 


- : * 


The. Vſe of the Table of the Difference of Lati- 
_ tude and Departare, 


= IS Table on each Page contains ten Columns, in 
A the two outmoſt Columns of each Page ſtands the 
Word Diſt. it begins on the left hand Page at 1, and is con- 
tinued to zo, and on the right hand Page it begins at zr, 
aud is continued to 60; in theſe Columns you muſt figd 
your Diſtance ſailed ; the other Columns of each Page are 
diſtinguiſned by the Points and Quarter-Parts of the _ 

2 4 a PA CS, 


7 


ö ly. V 0 
2. If the Remainder fi found be greater than 180 deg. 
then if you are bound to that Place which hath the great- 
er Longitude of the two, your Difference of Longitude is 
Wetterly ; if to that which 
of Longitude is Eafterly. 


hath the leſs, your Difference . 


or by 
St : 
* A 


Lat. and Dep. ſignifying 
Departure, * the head and foot of the Table. 
De chief Uſe of this Table is this, the Courſe and Diſtance 


The Uſe of the foregoing Tables, 


3 
paſſes, beginning at 3 Point, and ſo 3 Point, 5 Point, et 
Point, 2 ſo —— ing to 4 Points at the Head of th 

Table, and beginning at 4 Points and increaſing backward 
to 7. Points 2 at the foot of the Table; every Quarter- 
Point containing two Columns, diſtinguiſhed by the words 


. 
. 


the Difference of Latitude and 


being to find the Diff. Lat. and Departure. 

Example 1. A Ship Jails S. E. by S. 5 E. 57 m. or miles, I 
demand the Difference of Latitude and Departure. ; 
Note, Your Courſe muſt always be accounted: from the 

North and South Point of the Compaſs, according as your 

Courſe is Northerly or Southerly. „„ 
So your Courſe being S. E. by S. E. it is 3 Points; from 

the South towards the Eaſt, and therefore your Difference of 

Latitude is Southerly and $1 Departure Eaſterly. Turn to 

the Table of Difference of Latitude and Departure, and look 

for 3 Points &, which you will ſind at the head of the Ta 

ble, then look for your Diſtance 57 in the Column of Di- 

ſtance, which you will findupon the right hand page, then 

right againſt 57 miles in the Diſtance, and under 3 Points 3 

the Courſe under Lat your Diff. Lat. is 44.2,and under Dep. 

your Departure 36.2, that is, your Diff. Lat. is 44 miler and 

2 tenths of a mile, and your Departure 36 miles and 2 tenths. 


Example 2. 4 Ship ſails N. by W. 4 W. 46 Legqgues, I 


demand the Difference of Latitude and Departure. 
The Courſe. is 5 Points 4 from the North towands the 
Weſt, therefore your Diff. Lat. is Northerly, and your De- 


parture Weſterly : look for 5 Points à which you will ſind 


at the foot of the Table, and 46 your diſtance on the xight 


hand page, then right againſt 46 and over 5 Points £ you 


will {ind your Diff. Lat. over the Word Lat. at the foot of 


the Table to be be 23 leagues and 6 tenths, and your De- 


parture over the word Dep. to be 39 leagues and 4 tenths 
e 1 


II. How to make a Ty averſe the Tables of the Difference of 


Latitude and Nepartme. e Thi: 
Example. Supp:ſe a Ship ſail uponthe direct Courſe N. W. 
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* Minutes, and W. N. W. 1 W. 25 Miles, to find the 
ence "of Latitude and Departure: Make a Table of 


way) ſails N. N. 
We and then N. 


fix Columns as here undernea 
inſert Your Courſe and Diſtance. 
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The Uſe of the foregoing — 
Miles or . Minutes, but then. 
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Then by the Table of e Difference of Latitude * 
pb find your difference of Latitude and Departure 
Ar, your ſeveral, Courſes aud Diſtances by the former 

rettions, and place it in their proper Columns, that is, 
If your Courſe 1 1s between the North and the Eaſt, place 
Jour difference of Latitude in the North Column, and 
r departure in the Eaſt. If your Courſe is between 


the North and the Weſt, put your difference of Latitude 
in the North Column, and your departure in the Weſt. 

If it is between the South and the Eaſt, 

- or Latitgde in the South Column, and your departure 


your difference 


in the Eaſt. If it is between the South and the Weſt 
"your difference of Latitude in the South Column, ar 
your departure in the © Wel. " 


I" 


The Uſe of the Foregoing Tables. 
If the Shp ſails directly North, ox directly South, ſhe 
only makes Difference of Latitude, which is Northerly or 
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Southerly according to the Courſe; and if the fail directly 
N Eaft or Weſt, ſhe only makes Departure, which is Eaſterly ; 


or Weſterly, according to the Courſe; Having thus placed 
your difference of Latitude and Departure in their proper 


- 


Columns of North, South, Eaſt and Feſt, as you ſeen the bt 
foregoing Table; the Sum of the North Column is 75.2, - Wl 


of the South 17.2, of the Eaſt 9.4, and of the Veſt z. z, 
then conſider the Sum of the North and South Columns, 
wich is greateſt, and ſubtra& the leaſt therefrom, and 

was fo likewiſe of the Eaſt and Weſt Columns. So in the fore- 
ſaid Table the South Column ſubtracted from the North, 
the Remainder is 58.0, which is the difference of Latitude, 
Northerly, and the Eaſt Column ſubtracted from the Veſt, 
the Remainder is 83:9, which is the Departure Weſterly, 
+ Which was required to be foude. | 


The brief Uſe of rhe Table of the Logarithms, 
and of the Logarithmetical Sines and 
 Tangents, | 
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1. The Uſe of Logarithms for Numbers. 


| T> HIS Table contains the Logarithms of Numbers, 
b increaſing in their natural Order, from 1 to roooo; 


every Page containing 100 Logarithms, marked at the 
Top with 100, 200, 300, &c. and their Uſe is, 


T. A Number being given to find the Logarithm thereto. 
Suppoſe the given Number were 229, to find the Lo- 
garmmreherens, HS 
2 Upon the Page marked with 200 (under (Num.) at the 
> Top of the Page look for the Number 229, and in the 
next adjoining Column under (Logarithm) is 2.3598355, 
YH which is the Logarithm ſought, | 


hf Suppoſe 
* L 


with 


"The Uſe.of the foregoing Tables. 
Su you were to find the Logarithm of 1497. 
J the Page marked with 1405, Ander (Man) you. will 
find the Number. 1497, and in the agjoyning Column under 
_ (Legarithm.):3.1752218, the Logarithm ſought. 
2. A Logarithmbeing gwen, to find. the Num ers correſpon- 


_— Ne EY, IP 
"Suppoſe the given Logarithm were 2.981 3655, to find 
the Number anſwering: theretg, ' - | 
Kun down the Columns under ¶ £4gariibm) and in the 
Page marked with goo, you will find this Logaiithm, and 
the Number anſwering thereto is 958, which was required. 
. © Suppoſe the Logarithm given were 3. 101852, to find 
the Number anſwering. thereto, 
\*. Look don thoſe Columns of Logarithms that begin 
*h and: in the Page marked with 1200, you will 
| cog the neareſt Logarithm thereto to be 3.4017471, and 


the Number anſwering thereto to be 1264, which was 
required. | 


II. e ef the Tables of Sines and Tangetts, 
4 His Table contains the Levarithmica! Sines and 
I © *Tangems of ary degsec and minute of Qua 
drant, and their uſe js, ns n! 
1. To nd the Sine or Tang ent of any degree and minute. 
If the degree be leſs than 45 your Sine or Tangent is 
found in thoſe Colums, which are diſtinguiſh'd by rhe 
Words (Sine) (Jaugent) at the head oſ the Table; but 
if the degrees exceed 45, then your Sine or Tangent is 
found, in thoſe Columns, which. are diſtinguiſhed with 
the word (Sint) (Tang. ) atithe foot of the Table, 
Suppoſe you were to find the Log. Sine or Tangent of 
32 d. 12 min Look for 32 d. at the head of the Table, 
and upon the left hand page in the Column of Minutes 
under the word (Alin.) you ſhall find 12 m. and againſt 
12 m. and under (Sine) at the head of the Table, you 
7 7 [ora 9. aer (1 which 127895 Log Sine _ 32d. 
2 M. and under (Tang.) you have 9:7091560. che Log. 
Tangent of 22 d. 11 . g «x rn it Log 
Suppoſe you were to find the Log. Sine or Tang. of 37d. 
27 m. Turn to 37 d. at the head of the Table, and upon 
IF . | N 1 
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The Uſe of the foregoing Tables. 


the right hand page (becauſe the Minutes exceed 20) in 
the Column of Minutes under (Min.) you muſt look for 
47 m. and againſt 47 m. and under (Sine) at the head of 
the Table you will find 9.782317, the Sine of 37 d. 
47 m. and againſt 47, and under (Tang. ) you will find 
9. 8894214, the Tangent of 37d. 47m. ent Hb 
_ Suppoſe you were to find the Log. Sine or Tangent of 
64 d. 15 m. Turn to 64 d. at the foot of the Table and 
upon the right hand page in the Column of Minutes, o- 
ver the word (Min.) look upwards for 15 m. againſt 15 m. 
and oyer (Sine) at the Foot cf the Table you will find 
c. 9545793, the Sine 64 d. 15 m. and againſt 15 w. over 
(Tang. you will find 10. 3166442, che Tangent of 64 d. 15 m. 
_ . Suppoſe you were to find the Log. Sine or Tangent of 
784. 45m. Turn to 78 d. at the Foot of the Table. And 
upon the left hand (becauſe the Minutes exceed 30) in 
the Column of Minutes aver (Min.) look for 45 m. 
gainſt 45, and over (Sine) you will find the Sine of 78 d. 
45 m. to be 9.991 5739, and the Tangent in the ſame 
: ine over (Tung) to de 10.7013 382." k 
2. A Logarithmical Sine or Tangent Being given, to find 
8 _ the Degrees and Minutes anſwering thereto. 
” This is but the Converſe of the former, but that you 
may the more readily turn to the Deg. and Min. take this 
brief direction. ee ee . 
If ir be a Sine and the five firſt Figures leſs than 98454, 
or a Tangent leſs than Radius, or To. oo ο , then It is a 
Sine or Tangent of lefs than 45 4. and is to be ſought in 
thoſe Columns diſtinguiſhed with (Sine) (Tang.) at the 
Head of the Table; but if rhe Sine or Tangent exceed 
theſe reſpective Numbers, then the degrees anfwering 
thereto are more than 45, and they are to be found in 
thoſe Columns diſtinguiſhed by (Sine) (Tang. ) at the Foot 
of the Table. e RO Ig = 
Suppoſe you were to find the deg. and min. correſpond- 
ing to this Sine 9.7035329, this being leſs than 45, I run 
over the Columns of ines, diſtinguiſhed by (Sine) at the 


op, and under 30 d. and againſt 21 M. Ifind the given Sine. 


Suppote I were to find the deg, and min. correſpondi 

to this Tangent 10.386291, this being gteater than 45 

I nmover the Columns of Tangents diſtinguiſhed by( Tang.) 
at the Foot of the Table, and over 67 d. 39m. | 


1. Note 


I be U/e of the foregoing Tables, 
1. Note, If you are to find the Sine or Tangent of an 


Number of degrees or minutes exceeding 90. As fuppol. 1 
you were to find the Tangent of 127d. 39m. ſubtract 1254 


39m. from 180d. ow: and find the Tangent of the Remain. 
der, viz, the Tangent 52d. 21m. which is alſo the Tangent 
127d. 29m. as was required. N 


. Note, That if it be required to find che Sine Compl'. 


ment or Tangent Complement of any degree and minute leſs 
than 904. you muſt look the degrees and minutes, as is be. 
fore directed, and under (Sine Complement )or Tangent Comple. 


ment) at the Head of the Table, if yonr degree be Teſs than 


454. or over (Sine Complement) or ¶ Tangent Complement) at 
the Foot of the Table, if your degree exceeds 45, you will 
find againſt the reſpective Minutes, the Sine Complement cr 
Tangent Complement required. 55 g 
..- Suppoſe it were required to find the Sine Complement or 
Tangent Complement of 36d. 49m. Turn to 364, at the 
Head of the Table, and under (Sine Complement) and right 
againſt 494. you will find 9.903 3923, and under Tangent 
Complement 10.1257796, which is the Sine Complement or 
Tangent Complement required. | 
To find readily the Complement Arithmetical of a Logarithm. 


The Complement Arithmetical of a Logarithm is the Re- 
ſidue of that Logarithm to 10.00000, or to 20.0000000, as 
the Complement Arithmetical of 9.9198464 is o0801 5 36, 
for if you ſubtract 9.9198464 from 10.0005000, the Re- 
mainder is 0080x1536: Burt a readier way is rhis, take the 
Reſidue or Remainder of the firſl Figure to 9, and ſo of the 
reſt until you come to the laſt Figure, which take unto 10, 
thus to take the Complement Arithmetical of 9.9198464, 
for 9 put o, for 9,o, for 1,8, for 9,5, for 8,r, for 4,5, for 
, z, for 4, (the laſt Figure) 6; and ſo I have co8ot 526, 
the 1 Arithmetical as before. If there be 2 Fi- 
gures before the full point, as 10. 11. 12. or 13. you muſt 


then reject the firſt Figure, and take the Complement Arith- 
metical of the other as before; as ſuppoſe you were to find 
the Complement Ari thmetical of 10.965 2480, reject the 
Firſt 1, then for o write 9, for 9,0, for 6,3, for 5,4, for 2,7, 
for 4,5, for 8,2, being the laſt Figure is o, and then theo 
Is the laſt place, ſo the Complement Arithmetical 4 | 
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1 ö 
20 7 9488475 5 9999335. 75 25488587 12.091416 
31 83986 199. 9999323. 17-95 50996 1 2.0449004 
3.175 6886089. 97998 12 7.968888612.0311114 
3.98223 34%. 9999800 7.982253 412.0177466 
| 23 
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27/9-425529919.9840154. 
2919-4264430[9.98394 55 
3019-4268988:9.9839405 
| 1]- Sin 
* Sine. 


| 5 974148778 9. 9848081 
89. 41675069. 9846717 
129.41861 2575 
FRED 9.984971 
2019:422317619-93425 89 
124.4241563. 984 12c0 
287.4259807. 9839805 
Complem. 


9.4285575 


9. 4410222 
9.442545 


Tang: 
9. 9.42805 25 


94290621 


9.4300727 


9.4265661[1 


Tangent 
tonne 


10. 


84714475 
10.5 70937905 


0.570 4339545770 
10. 56993034560 
10.5594273J55 


9.43 10753 
94315773 
9˙43 20789 
9:4 325 799: 
9-4 330504 
3-4335805 
9 4345800 
9:4345791 
9-4 350776. 
944355757 


o0[4s. 
110.5654209147- 
10. 5649224440 


10.5689 247 
10. 5684237 


þ 
of 
* 


10 5679211152: 


10 567420 151 
410.5664195 
10. 56592 


10. 5644243 


9-4360733 
9.4365704 
9-4370670 
944375631 
9-43805 87; 
9.438538 
9.4390485 
94395422 
9. 4400366 
9-4405 295 


9. 4420062 
9.4424975 


Tangent 


| 


9-4429883 


40. 5639267 
10.5624296 
10.56 29330 
10. 5624369 


10. 5614462 
10.566095 15 
10. 5604574 
10.559637 


10. 5589778 
10. 5584855 
10.5 579938 
10.5 575025 
10.5 5701178 


Complem. 


Tang. 
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33 

34 

35 

ins | 36 
0 37 
138 
39 

40 

41 

2 


30 9. 4268988 
31˙427 3541 
2 


3 


24282031 


9.427889 


4194237409 

9.429 17OL 
369.4396228 
94300750 
94305267 
94309779 
2.43 14286 


9.43 18788 


——— 


9.9837701 


9:9836643 
99835936 


9.9539105|. 
95828755 
9. 9838404 
9.983802 
28222348 
99836696 | 


9 9835582] 
949835227]-19. 


1. 


9.836290 


j Degrees: - 
un—_—_——— i i. |: Iangent 
dine. compfe | Tan Complemen 


21 
20 
19 


42.43 232859. 9834872J.9.4488413½0.5511587J18 
4343 27777 9.98345 17]. o. 4493250010. 5505740117 
44/9-43322649.9834161].49.4498102t0-5501545 1G 
45/9:4335745\9.9333805}. 49:4502949}19:5467060] 15 | 
46 9434223953 3449. J. 4% 7400649222604 
47˙43456949 98330920. {65 726600 aRT395 13 
489.43 501619.,983273 bk 17427]10-5482573112 | 
499.4354623 9832377 [p.45 222460 54777541 
5:19 43 59950/9.9832019] 4221 19-547293910 | 
51436353 2.983 1661] 19-4531 872110.5468125] | 
« 219+4367980(9.9831302] . [9-4536673110:5463322] 8 
5 319-437242219.9830942| [9-4541479}10-54 58521] 7 | 
J5 4.43768 599.9830583 [9:4545276,10.5453724] 6 | 
2 55094381292 99830223 e 3 
$6194438571919.9829862] 19-4555857110-5444143] 4 | 
6 719-4390142j9-9829501| [9.456064 1110. 54353550 3 
5 $19.4394560{9-9829140] [9:4565420110.543455c| 2 | 
5 9.4398973· 9328778 9.470194 0.5429 80 , | 
6009.440338 100.9828416 9.45 749 04119-5425030 of 
1M Tangent # | 
| SINE. | Complem:! Tang Z 
74 I Vegrees. - E 
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= 16 Degrees. _ 1 
22 ITT 9828416 [9-4574964 8 
15˙44077 84. 9828054 9.457570 10:5429270(59 
29 .4412182. 9827691 . 4584491010. 54155096 
3 
4 
3 
6 
7 
8 
9 


„— 


9.441657609. 98273280 . 4589248 1065410752157 | 


9:4420965[9-9826964| 19-4594901]10-5 495 999]; 
9.442534919-9826600]- . 33 


9.44297289.98 262360 9.403492 
299.4434103. 982587 1 p. 4608232 

 -$12-443847219-982550 
 $,9-444283713+9825140| 
109.444719719. . 8824774 


| 11/9.4451553]9:9824408 
ü 129. 44559049. 9824041 
13 9.44602 509.9823674. 463657610. 3363424 
f 14 9. 446459119.9323306|\19. 4641285 10.5358715|, 
15 15 9-446892719:9822938| 49.4545 990[12-5354010 
16 —. 5822569 5.85069018.63493 104 
17 9.44775869.982220 10 . 4655386010. 5344614. 
14 18 9.448 1909998218310 9.466007 810.5337922 
Fi 19 9.44862279.98 21452 [9.4664765/10.5335235 
oF 209.4490440, 9821092}-[9.4669448/10.5330552 
q 21 $.449484519:9820721] [9.4674127/10-5325873 3 
T f 22 9.449915 319-9$2035 10 . 4678802 19.532119803 
43 23 9-459345219-9819979]-19.4633473|10.5316527 3 
11 24 9.450774 7.98 19608 . 4688 13910. 5311861 3 
1 239.4512037 9.98 19236 . 4692801010. 5307199 
26 9.45 163 22.98 18863 9.46974 5910. 53025 41 24 
27 9.45 20603 9. 98 18490 . 4702112 10. 529788833 
28 9.45 24879 9. 9818117] 9.470676210. $293238 32 
29 9-452915119.9817744, [9.4711407[10.52885g3/3 
1.32 24533418 9.881727 [9.4 


Sine Tangent 
Toe! Sine. — | Tang, 


72 Degrees. 


10.5396508 54 
10. 5391768 53 by 1 
9.461 296710. 538703332 
461769 710.5382303 
2-4622423(10-5377577|5 
9-4627145110.537285 504 
5. 4631863 l 


2 


— 


16 Degrees. ” 
Tangent . 


Tang. Complemen 


| 9:47 16048 105233952 
9.47 2068510. 5279315020 
9.4725318110.5 274682 
9.4729947ʃ10.5270053 


9.473457 1010.5 265428 
9.473719 2010.5 260808 


9.4743 808010. 52 56192 
9.474842 110.5251579 
8 475302910. 5246971 

4757633010. 5242367 
9.4702133]10.5237767 
19.4766829110.5233171 
9.4771421[19-5228579 — | 


189 


"OH: 


9.9816995 
9.9816620} 
9.9816245 
9.9815870 
9.881494 
9. 9.981117 
9.9814740 
9.9814363 
9:9813986 
9.9813608 
99813229) 
9.9812850 
9.9812471 
0.9811711 
9.9811331 
9-9810950 


= 


7 4541939 
94546192 
9.45 50441 
3519:4554656 
9-4.558526 
9.4563161 
9e4557392 
9.4571618|g 
© | 492:4575840, 
J | 41]9-4580058 
J 429.4584271 
9.45 88480 
4419-459 26849. 
2485884 
9.460 1079 
9.4505 270 


1 
e 8 
NaN N . 
2328 
F "6 $5 
- r 
n 
eee 
1 2 
3 


S 09O 


9.4776009 
9.4780592 
9.4785172 


9.4789748 
9.4794319 


46 


L0.9 210252 14 
48 


10. 5205681 13 


- Jr 


4599 4609456 
499.4613638 
305 4617816 


9-98 10569 
9.9810187 


9.4798887 
9.480345 1 
9.48080L1 


10.5201113]12. 
10.51965 4911 


9:9809805 


99809423 
9.9809040| 
9 9808657) 
9.9808273 
9. 8809309 
9.980750 
9.9807120 
95806735 
9.9805 34 
95804963 


10.5191989 
10.51874340 5 
10.5 182882 4 
10.5178334] 7 
10.5 173790 
10.5169250 
10.5164714) 2 | 
10. 5160182]. 3 


10.5 155654 2 | 


9.4812566 
9.4817118 
9.4821665 
9.4326210 
9.4830750 


9.4835 286 
9.4839818 
9.484424 
9. 4548979 | 
9.4 353390 — 


Tangent | 
Complem. Tan 


23 


519.4621989 
529.4626158 
539.4630323 
549-4634433 
552-4528639 
569.4642790 
574646938 
589.4651081 
596.4555219 
60124659353 


222 0 / xy II GP 


{ Sine. | 


25 RRC, oO 
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k 
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N 
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x 
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1 
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1 


| 


249.4753271 
249.4757204 
1259 n 
269.4765335 

1279. 4765380 
28 944773396 
29 94777407: 
39 9.4781518! 


112 


17 Degrees. _ 


— - 


Sine. 


9 


11 


19 9.4737097 


209.4241146 
| 219474519, 


229.4749234 


I} Sine 
Demplem. 


-919-4659353[9:9805963 

119.45634831]9.9805577 
209.4667609. 9805 190 
309.467 17309. 9804803 
46.4675 848.9804415 
Dee: 
609.4584069 9. 9803639 

709.4688173. 9803250 

807.4692273. 9892860 
946963699. 9802471 
109. 4200419. 9802081 


9.47086 1.801299 
139.4712710 
| 149 4716785 
| 1519. . 
169.4724922 
117 9.4728935 
1 28 9:4733043 


Sine 
Complem. 


9.9 800908 
9.98005 16 
9.9800124 


9.9799732 
9.9799339 
99798946 
9.9798552 
5 9798158 


9797704 
99797369 
99796973 


Tang. 


—ů—ů— ́ ——— 


9-4853390/10- 5146610 


9.4857907 
9.4862419 
9.4366928 
9-4371433 
94875933 


9 9796578 
9 9796182 


9.9797 764 
9 9797369 
9.9796973| 
9. 9796578 
9. 9796182] 


| Sine. Sine. | k 


9.4530430 
9.4884924 
9.4889413 
94893898 
9-489 8380 


10. 5142093 
10.5137581 
10.5 133072 
10.5128567 


120.5124057 55 


10.5 119570 
10. 5 115076 
10.5110587 
10.5106 102 
10 5101620 


9.490285 8 
94907332 
9.4911802 

4916269 
94920731 
94925190 
9.492946 
3-4934297 
94938545 
3-494 2988 
9.4947429 
9.491865 
9.495629 
9.490727 
9.4905152 

4969574 
9.4973991 
9.497406 
9.42828 16 
9.4987223 


Tange nt 
omplem. | 


10.5097142 
10. 5092668 
10. 3088198 
188888292 1 
I 25079269 


10.5070354 
10,5065903 
10.506 1455 


10.505 2571 
19.504813 
10. 5043702 
100.5039273 


10. 5030420 
10. 5026009 
10. 5021594 


19. 50748 10144 


10 5057012 


1—ͤ—.5—48⁴³ 


10.501718 
10 — . 
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, 


es. 


nut 


= 


HRT | Degrees. 


— Sine . 3 age 
3119+ 4785423 on 579796 9. „ 


349. 47974125. 9792599 


399.4817315. 9790594 945026721 


3219-473942319.9793398| 9. 49960260. 5003974028 
339.4793420. 9792998 9.500422 10.499978 27 
5 9.50048 1410.495186 
354891401 ½. 9292198 '9.5029203119-4999797[25 
365.4855385%.9791798 9.513588 104886412024 
374809366. 9791397 9.507969 19.498203 1023 
389.4813342. 97906 9. 502234710 4977653 22 


Tangent * 


F — i 


400248212839. 970192 9.031092. 4968908/½0 


49,48568 2099.978651 


549.4876426 
552.4880335 


585.489 20409 9782883 


Com plem. Sine. | | Complem, 


# Ji Degern. 


41.4825 248.9789789 9.503545 10.4964541019 
429.48292089. 9789388 9.509822 19.4960178018 
4319-453310519.9783983| 9.50441820.4955818ʃ017 
4494837117. 9788579 9.5048 538 
4519-434105519.9788175, 2.503289119.4947 109113 
469.4845010. 9787770 9.505 7240/10. 464276014 
47.484895 11g 9787365 9.5061536/10. 4538414013 
486.4852888 9.9786950| 9. 5065928(10.4934072 12 


10.495 1462116 


4 9:5070267110-4929733)12 | 
509.4860749 2.881. 9785148 9507402 10.492539 8010 
| 5 119+ 486467419.9735 74 9785741 9. 5078933 10. 4921067 9 
» |$219-436859519.9785334| 9.508328110.4916739 
5319+437251219.9784927) 9.50575 85[10.4912414 
85 9784519 9.509 19070. 4908093 
949734111 9:5296224|10-4993776| 
$619.45842443/9.9783702| 9. 5 10053910. 4899461 
57 94888142 9. 97832930 9-5104549|10-4895 151 
9.5 109156ʃ10. 4890844 
355.4896934 9.782474 9.5 113460010. 4886540 
609.4899824 9. 9292963 9. 5117760 12 0, 4382249 


Une] ig | Tangent] 


Lang. 


1 AEO 


* 


1 TB egrees.. 


g. 49037109, 9781653 
20. 4907592 9.978 1241 
309.4911471 9. 9780830 
9.4915345 9.9780418 
_ 5/9-4919216 9.97 80006 

609. 4923083 9.5 9.977993 
| HA 4925946 9.9779180 

9 


— 


9. 493080619.9778766 
9-493466119.9778353 
10]9-49385 13 9-9777938 


129.4946205 
130 4950046 9.977⁵6⁵93 


1519-49577 169: +9775860, 


16]9-4961545 9:9775444 
r719-4965370 9 9775026 


18 49591915. 9774609 
199. 1 9774191 
2009. 4976824 . 772 


9.498063 5 9.977334 


23˙4988245.9772515 
249.4992045. 9772095 
2519:499584<[9-9771674 
269. 499963 3199771253 
27.500342 109.9770832 
289.500 72069 9770410 
299.5010987. 9766988 


3<12:5914764[9-9 LEED 


Sine 


Tangent 


Complemen 


10.882240 6c 


957127857 
9.5 126351 
9.5 130641 
9·5134927 


9.5 143490 
95147766 
9.515 2039 
| [95156399 
9.51605 75 
11 9.442361 9.577752 5.51648 
9.9777 208 9.5 16909) 

9.517333 
144953883 9,9776277 196 5177626 
9.518185 
95186101 
9.5 190344 
9.5194583 
9.5 198819 
9.520305 2 


10.4877943 
10. 4873649 


10.486939 
10.486 5073 


10. 4860790 


10.48 565 10 

190.4852234 
10.484791 
10. 4843691 
10.483942 
10.4335 162 
192.48 30903 
10:4826647 


10.4 822394 
10.481 8145 


10.48 12899 
10. 4809656 
10.4805417 
LO-4801181 
10.4796948] 


9.5 207282 
229.4964442. 9772934 9 
95215730 
9.521995 
9.5 224166 
9.5228376 
9.52325 89 3] 
9.523795 nap {$4 yah | 
„„ 104755001031 
945245199 1044754901 3 


10.4792718 

10-47 88492 
10.4784270 
10.47 80050 


184775834035 


10. 4771621; 
10.476741 


"7 I 2 5 . 


Lang- >| 


S [*823nuz3y f 


| | 
9:501476419 97: 
9.5018544[9.9769143 | 
19-592230819.9768729 9.52535 89 


0 1 35 9.503359 


nnn. 
90 


|| Tang, | 


— — —— 
2 9769566 9:3245199 
9.5249395 


5758596 95257775 
9767872 9.526 1966 
99767447 9.5 261150 


719.5274508 


— 
99767022 95270331 10. 47 
110.4725492 


Tangent 7 

Complem; | 
T10.4754801. 
10. 4750605 
10.474641 1 
10. 4742221 
104738034 
3350 

66g 


30 


28 
27 
26 
25 
24 


23 
22 


419.5056077. 9764891 
4 42/9-525981119.9764454 
14395063542 949764036 


445.5572096. 9763608 


45 2.507099 2.9763 179 
469.5074712 9. 9762750 
475078428 
439.5082141 99761891 
45995085850. 9761461 
HY 52,2:5259556(9-9761030 
a N 3 51 
52 
pA 154 
IF 55 
7 55,9-511171619.975 8433 
=} 5719-5115397]9-9758004 
| 55,9-511907419.9757570 
8 | 59/9 -51297491949757135 


9.9762321 


9.509325 809.9760599 
9.5096 9569.976017 
9.510065 109.9759736 
9+510434319-9759303 
94510803 1 99758870 


. 6 . 
609.512 £19 9:9755701 


Lang. 


Sine 
| 'Complem. 


|9-5278682 


9 5282853010. 


9+5295347110-4704653 
95299505 10. 4700495 


9.530366 10. 4696339 


2:3307813110.4692187 
945311961 10. 468 8039 
95316107 10.46 83893 
9.532025 10. 4679750 
9.53243 89ſ10.4675611 
8.53285 26 10.4671474 
$+5332659]10.4667341 
95336789 10 4663211 
8-534091610. 4659084 
9.5345040 10.46 54960 
2-5349161[10.4650839 
9*535327$10.4646727' 


95357393110-4642607f 


9+5301505110.463845 5 


e | 
9:5369519110.4630281 
Tangent 


Complem. Sin Ce 
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10. 4721318 
4717147 
2.87021 190.4212979 
9-5291186110.4708814 
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19 Degrees. 
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| 
975.5195515 
229.5199112 
1219202711 
| 22.9.5200307 
Þ 23,9-5209399 
249. 5213488 
129.5217074 
| 26 3.5 220656 


27 9.5224235 
28 


| 29.9.5231383 
| 399.5234953 


| Sine 
dine. —— 


9.5 130086 
9.5133750 
9.5137410 
9.5141067 
9.5144721 
9.5148371 
9.5152017 
7.5 155660 


9.5 162936 
9.5 166569 
9.5 17c 19809 
95 173824 


9. 518165 
9.184682 


9.5 188295 
9-5191904 


9.52278 11 


225419 


9.5 159300 


922982281 


99756265 


9.975830 
9.975 5394 
9.9754957 
99754521 


9.9754083 


9.975 3208 
9.9752769 
9.9752330 
99751891 
9.975 1451 


9.9751011 


9.5177447 99750507 


9.979129 


9. 9749688 
9.974924 
9.9748 804 
9.9748361 


949747915 


949747475 
9.9747031 
949745587 
99746142; 


9.9745697 


9-9745252 
9.97448306 
9:9744359 


9.9743913 
9.9743466] | 


| Sine | 


| Sine. 


99753646 


| | Lang. 


. © _ Complemen| _ 4 
95 5369718 10. 10-463028 160 i | 


9.5373821 10. 4525179 59 
9. 5377920 10.46 22080 4 
9.5382017|10-4617983157| 2 7 
9.5 3861100461389 50% 0 
9.390200. 460980 2 i 1 
9.539428 710. 460571364 
9.5398371110.4601629 539 
9.5402453/10.45 9754752 
9.640653 110.4592455 5109 
9.5410606110-45 5939450 7 


9.5414675110.4585322 9 3 
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33, 0.846047 I 


34,9-846175 


3519: 2: 34630369. 8526204 


36 


37 934555999. 8523713 
380.8455879 9.852226 


399.8458158, 


40 
41 
42 
+; 


9.84643 18 


9.845946 
9.84707 14 
9.847191 
948473257; 
9.847443 


— 


Sine 
Complem. 


9.832421 


—— 
9. 94 55 
9.85 8 529936 


4 


2.847581) 


95 8531179 


9 8728852 
9. 227 


9.8524959 


9.8521218. 
9.859970 


'9-8518721 


8517471 


| 


| 


9.85 16220 
9-8514969, 
9. 8513717) 


255 8472055 9.85 12456 
475.8478365 9 8511211 


48 
49 


52 
53 
54 


155 


56 
57 


58 
159 
60 


8479137 
8480909 


9.84847 2c 
9.8485989 
9.8487257 
9.384385 24 


g+3489791 
9.3491057 
9.8492322 
9.8493586 
9.849485 


Sine 


9.8708957 


9-8508702 


509 $482180/9.8507446, 
51 848340 9. 8506190 


9.8504933 
9.8503675 
9. 8502417 
9.850117 
9.849989) 
9.498637 
9 8497375 


Complem 


9.5494850 
45. 8496113 
dine. | 


19:9957047 


Tang. 


9.992419 

9.9926724 
9.992625 
9.993 1778 
9.434305 
9.936832 
9.9939359 
9. 9941886 
9.994443 
9.945940 


9. 9951993 
9.9 954520 


9. 9959573 
9. 9952100 


99964627 


| 


9-9949466, 10.00505 34 


99907154. 
9.9969680 
9-997 2207 
99974734 


3+9977260 
99979787 
9.9982314 
9-9934840 
949937367 


9.989893 
99992420 
88884947 
9.9997473 


9. 
Tangent 


angent 


—omplemenſ 
3 


10.007 5 80 


10. 0073279 
10.070749 
10.0068222 
10.006 5695 
10.0068 10 
100060841 
19.005 8114 


10 0055587 
10.005 39 


10.004 10.0048007 


19.00454 801 
10:004295 3[1 


10. 0040427 


10.037900 


10. 00353 73014 


10.003 2846 
10. 00303 20 
100027793 
10.0025 266 


10.022740 


10.0020213 
10.017686 
10.001511 

10. 2012633 


10.001010 
10.0007 

10.009505 3 
108.0002527 


10.000000 2 


Comp lem. 


Tang. | ng 


— _— 


47 Degrees. 


ol 
4 


3 
2 


11 


* 


O 3 


— 


2 


— — 


— 


" '\ 4 
— — a arr tne mr rt rn rn er mr rerun 
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Here followeth a T A- 
BL E of Logarithms of Ab- 
ſolute Numbers, from an Unit 

to 10000. Carefully Cor- 
reed. 


4+ FS % __— Pa 


— | 


Wm. — 

5000000 | 41.579785 75¹. 87 0612 

20. 3010300 - is 8808136 
300.4771212 12 8864907 
40.020500 | 41 5920946 | 
50.6989 7 | 42 791 8976271] 

, 6107781512] | 43]L- _ bo 180399 
—o.345og80| | 4alr. 511.9084850 

823.9030900 45 821.9138128 
9542425] 456 f 930.9190781 

101. 000% | 47]1.6720979 8 9242793. 

1111-9413927] 481.6812412 851.9294189 

121.0791812] | 4911.590151 891.9344284 
134135733 38.5975 37.555752 
141. 14612800] 51 x, 707570 88.1 1.244482) 
151.2769913] 5211.7 160033] 891. 949 3900 
161.204 12000] 331.7242759 9001.954242 
17. 2304489 341 725520 91 ft. 9590414 
18]1.2552725} | 55 925.9637878 
191.2737530 56 1745 18880 | 93. 9684829 
20.30 10300 571.7558748 -| 941.9731278 
3222193] 5 1.763428 4 955.9777236 
3424227 591.7708 5 20 | 96l.9822712 
1.3617278| | 601.7781512 | 971.9857717 
1.3802112] | 611.7853298 | 9$8]1-9912261}] 

1 3979400 |. 6211-7923917] | 989.9956352 

1.4149733] | 631.7993405 | Ioo[2.0000009 
+4313637] | 64.1.8061800] | . | 

1. 44715800] 651.8129133] | 122]2.0086002 
14623980 6611.8195439  103/[2.0128372 | 

14771212 . 67 1-3260745| | 10412.0170333 
311.4213607 '68 1. . 1052.02 11892 

3211-595 1500 69, \x+$388491]| | 10512.0253059 

331.5185139] | 70 2 107 2.—293838 
341.5314789 7101.8 512533] | 109]2.0334238 | 

351.5440580] 721.8573325 109.5374255 
361.5563025 [ 73 186332290 | 112 2413927] 

37 I. — 17 | T4 1-58692367 | 1110 2.0453230 


5 


*% 


Niem. Lag arit hm. 
112 20492184 | 
11302,0530784 
114/2.0569048 
115|[2.0606978 
116,2.96445 80 

| 11712.0681859 

-118 2.0718820 
1192.075470 

120, 2.0791812 

121 2.0827854 

122/2,0853598 

123{2.089905 1 


— 


1242.0934217 
126 2.0969 100 
126 2. 1003705 


Ne. 
149 2.1731863 
150 119 
15102 1789769 
152|2 312436 
153 2. L $46914 
1542.187307 
15521903317 
1562.193124 
157 2.1938996 
1582.198671 
 15912.2013971 
| 160 2.2041 200] _. 
1612. 2068259 
2.2095 150 


Lgarithm. 
2.2665 129 
2. 2718416 
2.2741578 
189.2764618 
2.2787536 
2.2810334 
2.2833012 | | 
2-2855573 
2.2878017 
2.2900346 
2,2922561 
2. 2944662 
2.29666 52 
2. 2988531 
2. 3010300 


162 
153 2.2121876 


12002. 1139433 


132 2.1204739 


1342.1 271048 
| 135/2. 1323338 
[ & 136 2. 1335389 
1372.136720 
1382.139879 
139021430148 
1. 2. 1461280 


141 2. 1492191 


127%. 1038037 
12804. 1072100 
—2—.——9 7 


| 


13 102.1172713 


133 2431758 


14202 1522883 
1432.153360 
14402.1583625 


142.1613680 
1 2 1543526 


147 2 1673173] } 


148.2 1792617}, 


$641 3-21.45436 
165 2.2174839 


166. 2,2201081 


167, 2.2227165 
168. 2.2253093 
159 22278857 
170 2.2304489 
171 2. 2329961 
172 2.2355284 
173, 2.23 80461 
174 2.2405492 
175|2: 2430380 
TAS 2 22455127 


177; 2-2479733 
_178 2.2504 200 


179 2.252830 
180| 242552725 
18102. 2576786 
182 2.26007 14 
1832.262451 
184 2.2548 178 


185 2.267171) 


2.303 1961 
23053514 
2. 3074960 
2. 3096302 
23117539 
502.3138672 
23139703 
2.180633 
2. 3201463 
23222193 
2.3242824 
23263350 
2.328798 
2.3304138 


23324385 


2.3344537 
2.3364597 
2.33 84565 
2.340444 
2.3424227 
23443923 
2.3463 530 


ö 1 


. 1 hm. Num Num. Logarit Im. 
it hm. Num. Logarithm, f e 
Num. — — 260 24149733 297 nn 
223 276.3482685 2612. 4166405 a pe 
224 a 2620 2.4183013 ——— * 
22512-3521 84 263 2.419957 25 — 
22602. 35410 2642.42 16039 - 26725008 
2 3550339 8 — 2 85 
22512-35 39245] [= 255 72486 1 Ages 
229 22377275 267 2.4265 113 394 8 
23012 rs nth 282.4281348 30s 24 
23 102.363 880 269 24297623 305 2-4857214 
23212.3654 27012.4383635| |} 3 308/2-4885507 
[2.3673559 13538) | 30 
5 SI Te 359.4575275 
— . 2.491361 
235 2274445 Lon 4361526 15 — 
3747 83 | 27412.4377506 a am 
1% | 202439339 3132.4955443 
2377575 276 3 142.4989295 
2 22526 
8 83105 
24042. 2.3802712 - 8 ED 1 225255 
. 235 24458042 17 205010593 
2. 4h 154 51% | 3 
x 54 227445) | | 318 245024271 
15 J i ee 319 2.503790 
Nee bo 2 2 1 222 1555 
E 83! | 321 2.50 5 
28424533783 — 
2 925555 * 2. 4548449 2 ö 
2.3944517 2862.4562650 12425 8 
2.396 1993 28702. 4578819 2 — 18854 
20996737 289 e 225 25132176 
= Sn | | 327 2.5145477 
5 299]2-4623980| | 45477 
2.403 3 * 2.463 8930 = — 3 
25402. 4048366 29202.4653828 43 „ 
2.4065 402 2932.4668676 227 4 15021 
2662. 1 | 294/2.4683473 331 222555 
25 72.409933 295 Pet 333 . 
258 3 22 8 
259124132998 


335125250448 


33725276299 


34112-5327544 
34225340261 


3490033 
3352.502283 


3642.561014 
3652.5622929 
| 36612,5634$11 

.367]2.5646661 
36812.5658475 
369({2.5570264; 


33$12-5239167| 


370ʃ2. 5682017 


a 


= 


8 


472.5095944 


Mm 'Logarithm. q 


| 


— 


408 N | 
409|2-6117233 

2 2.127838 

41126138418 

© 412126148472 

376 | [41325259590 
377/2-5763413| 414.6170003 
378|2.5774918| | 415}2-6180483 
379|2.5786392] 4162.6190932 
380 2.797836 417.6201360 
381 2.5 809250 418026211893 
13282 2.5 820534 419028222140 
| 383ſ2.5831988 420.623 2493 

| 334|2.5343312| | 421026242821 

38512.5854607| | . 
388 2.5 5873 | 423 2.526 3404 
38712-5877 10 4242.273559 
2880258883172 4252—83899 
389(2.5899496| 42552940556 
390.5910646 42726304279 
39112.5921768| | 428/2-63 14438 
3922.793286 10 429-5324773 
9302.594392 | 4302.63 34685 
1324 2.3254962 43126344773 
3952.396597 43226354837 
| 39612-5976952| | 433/2-5364879 
397.5987905 | 43412-0374597 
39912-5009729\ | 436j2-6394565 
49/2. 5020500, 437.6404814 
40102603144 438.6414741 
| 402'2.6c 42260} 439.6424645 
403]2.605 3050] | 44612-64345 27 
4042.606538 134 | 441[2-6444396 
425;2-6074550) 4422.644223 
406{2-6085 260 | 442/2.6464037 


444 2,6473830 | 


» 


"ee 


"Num. Num.|Legarithm.| |Num. Num. Logarithm \ Num Num Logarithm, 
"445 2.6483600 42 2.830470 519 19 247151674 
442.6493324 | 483/2:6839471| 3202.7 160033 
— ,2.6503075| |:484\2.6848454] | 521 27168377 
448 2.6512780 485/2685747] | 522(2.7176705 | 
449 2-65 22463 486|2,6866268| ' 5232. 7185017 
=! - e 6332135 4872.687529 [_$24/2-7193313 
= 451 2-6541765| | 488[2.688419 525027201593 
| 452/2, 6551384] | 489|2-6893089 | 526.7209657 
| 453'2.6560982] 4902.690961 | $27 2. 7218138 | 
4542.655605 58] 491 2.69108 151 528.7226339 
455 2.65801 14 | 492[2.6919651] | 529/2-7234557 
455.2.6589648| | 493]2-6928469| | 5352-7242759 
457 2.6599162 | 494[2.6937269| 530.7250945 
458 2. 6608655 495ſ½.694605 2 | 532/2.7259116 | 
459 2.6618127| | 4962.695481 . 1332.7267272 
460 2.6627578| | 4972.696356] 5342.727641 
4612.663700 | 498[2.6972293] 5352.728333 
462 2.664542 _499[2.6981005 _53612.7291648 
453 28675817 50012.6989700| 537 27299743 
464 2.5665 1800 5012.699837 5382.7307823 
465 2.66745 29 5022.700703 5392.7315888 
466/2.6683859] | 503.7015680 5401247323937 
467 2.6693169] | 504/2-7024305| 5410.733197 
458/2.6702458| | 50512-7032914} | 542/2.7339993 
469/2.6711728] | 505[2.7041505} 343.7347998 
470/2.6720978| | 50712.705008c| 5442.735988 
471[2.673020g9] | 30$12.7058637] | 54512-7363965 
47212.6739420| | 5092. 7067178 54602. 7371926 
473|2-6748611] 510,2. 707570 5472.739873 
474½2.872777830/[ 811.2084209 482.7387805 
47512.6766936] 51202. 7097 54912-7395723 
475|2-6776069|.| 513[2.7151174| | 550ʃ2.7403627 
477126785184] | 514{2.7109631 55 102.7411566 
47 802.6794279 51512.7118072| 5522.741939 1 
47912-6893355]| | 518[2.7126497] 532.7427251 | 
48012-6812412] | 51712.7134905| | 55412-7435098 
— 26926451 51812,71432g8] 5542.7441939| 


5 * iS". MC 
2 * » 2 
— . 1 | : 13 — 
r fi AT a es — — * 


r 


5 _ 
rr 4 ES 
1 


4 - - et * ä 6 
Fo — wad i _— — —— —— > Wore * 0 


—_ — — Ad ow axe. 9. 0% a 


5 _—— — — — — — 
— — — . 1 _—_ — Z a — 
WE 2 * — . * 
— 
— — — 8 4 — A , " : 
6 . * > oh * — 5 pres 12 
* — a4 0 x — v3  —— — — 2 — 
_—_—— — 5 7 
— 


— 


* 


Nui. Lag arit bn, 


5501745074: 
$57) 2-745855d 
558 2.7466342 


559 247474118 
560.2. 7481880 


56102. 7489529 | 


5621207497363 
563.7505084 
564ʃ2.7512791 
595 12-75 20484 
566 2.7528164 
567 2.735831 
5⁰⁵⁵ 2.7543483 
569 2.751123 
57022. 7558748 
5712.756361 
572 2.773960 


37302781545 
574 2.7589119 


5752.759678 
576;2-7904225 
577|12-7611758 
$704-7019276 
IE 

580 27634180 
581 27641761 
582 | 
5832. 7.55 pp 
584/2-765412 

2532.774559 
2 2.768976 
588 27693773 


38927701153 


590277085 20 
591027715815 


2.7649230 | 


5920277232171 


Num. Logarithm. 


$9512-7745170 
5962.772463 
597027759743 
812.7767012 


5992.777428 
' 


6002.778151 
6012.778874 


6032.7 803173 
2.78 10369 
605027817554 
605ʃ2.7824725 
6071247831887 
608j12.7839036 
609|2.7846173 
610[2.7853298 
61112.7850412 
612ʃ2.78675 14 


G 
O 
— 


61802.7919885 
6192.79 16906 


2. 7930916 
6222.793724 


2.79726 75 
2. 7725 


593 27739547 
5942.737864 


620027923917 


602 27795965 | 


517.7902852 


2.7 344889] | 


52.795 $800] - 
2.7965744 


629 2: 7985500 


| 


Num, Logarithm. 


635 527993405 
6322.300177 
633028014031 


2.802773) 


6302.803457 
63728041394 
63802. 804 8207 
649/2- 806 1800 
2. 80685 80 
6422.805350 
6432. 8082110 
644 2.80888 59 1 
6452.809597 
6462.8 102325 
647.2 819243 
548 2.811570 | 
2.8112447 | | 
6502.8129134 
6512.8 135810 
65 202.8142476 
65 3/2-5149132 | | 


52.8162413 
65728175654 


6612.820201 5 
662 2. 82085 80 
563078215135 
6642.822168 
665 28228216 
665- 2.3234742 


55428155777 
562.8169038 


658|2.8132259 | 
| 659/2-9138354 |. 
660/2.8195439 || 


| Num, Lag arit hn. Num. Logarithm., Num. Logarthime 
667ʃ2. 8241258 704ʃ2.8475727 741½3.8698183 
5 66 802.8247765 7052. 848 1891 742 2.870403 
| 6691]2.3254261| | 706[2. 8488047 7432.8 709888 
8 6702. 82607480 7070. 8494194] | 744 28715129 
3 | 671]2.8267225], | 708 2.8500333 7452 8721563 
7 | | 572 2.827359 3 209 2. 8506462 746 2.8727388 
1| | $57312.38280151| | 710ʃz.8512583 | 747, 2.57 33206 
4 | x 57412.3286599] | 711[2-351869g6|. 748 2.8735016 | 
7| | $575[2.8293038; | 71 202.85 24800 | 749 2+8744818 
9 | | $7512 8299467, | 7130.830895 | 750 2-8750613 
o| ll ©7712-3305387, 71485259820 | 75112.3756399 
o| | 678 8312297 715.6543060 752 2. 8762178 
6792.83 18698 | 71602. 8549130 | 753 2.5767950 
o 682.8326089 717.8551910 | 754 2.8773713 
9g || $8112.8331471) | 718[2.8561244|. 755 2.8779469 
7 | | 522 2.3337 344] 719 2.3567289| \ 75612.8785218 
25 | | $83]2.8344207] | 7202.8573325 | 75728790959 
13 | | 5842.83505610 | 721 2.3579353| | 755]2-8791692 
:0| 6852.83 56906 { 722]2-8585372] | 75c|2.58802418 
17 | $85[2-3363241] | 7232.851383 | 764[2.8808136 
34 68712.8369567] | 724[2-3597386 75112.8813847 
10 68312.8375884| | 72512.5603380 702 2.8819550 
76 | 689 2.3352192 72602. 8609366 76312-8825 245 
32 | FF $9912-8388491| | 727 2.8615344 264 2. 8830934 
77 69102. 83947800 72802. 8621314 7652.8 836614 
13 l 692 2. 8401061 729 2.862727 766 2.88 42288 
38 593.8407332] 730.8633229 | 767/2·8847954 
544 694[2-8413595| | 73102.8639174 76812-5835 3612 
59 | 69512.8419848| | 732[2.8645111 7659]2-38359263 
54 | $9512.8426072] | 733{2:3651040| | 77cſ2 8864907 
IS 697128432329] 7342.865696 1 | 771[2.8870544 
39 
— 6982.843854 735.8562873 772ʃ02.8876173 
85 699 2.3444772| 26,2.8668778 | 773 2.8881795 
35 7002. 8450980 737.8674675 77402. 8887410 
581 70102 84571800 73802. 86805644 [ 775/2.8893017 
216 70202. 8453371 739.8686 4444 77602. 88986177 
742 703 2. 8469553 | 74002. 86923171 | 7772 $994210| 


— 


— — ———— 
— 


Num. 


LZariebr 


852 
853 
854 


2. 9304396 
2. 9309490 
2.9314579 


555 
856 


2.9319661 
2.3324738 


857.9329808 


BY 


$59 
860 


29334873 
29339932 


2.9425041 


$73 
| 880 


"882 
883 
884 
885 


2.945 4686 
29459607 


2.946423 


29469433 


862.9474337 
887 2.947923 


2.93 500310 
2.935507 
2.9365137|Þ 
2.9370161| | 
2.5375179|Þ 
2.9380191|Þ 
2285197 
2.939018 
2.939519 
. 94001810 
2.940515 
2. 94101420 
202415114 
2.94 20080 


2. 9429996 
29434945 

2.9439889 
2.9444827 
88129449779 


Num, Ovary a Num. 2 
eee 
| 7% 2. 8920946 872.9122220 
78 102.8926 510 8182.912723 
782 1 ns ng 39 
783[2-5937015| | 2042.913813 
7842. 8943161 821.9143431 
7852. 8948696 622129 148781 
7862.854225 823.9153998 
787.2 8959747 824.9159272 
78802. 8965262 8252.916439 
289 2.89 20770 755 299169300 
2.8976271 2712.9175055 
— 2. 8584765 8282.9 10303 
. 
= — 831 2.919010 
795|2-9003671 $32/2.9201 233] 
796j2-9009131| | 833]2-9206450| 
Bas eee: 
7982. 2 
eee ee 
002. | +2 
$01 [2.9035325] | 335 | $35/2.9232440 
802 2.904 1744 839.9237620 
803 2.9047155/ 840.9242793 
804 2.905 2560 841.9242960 
2305 2.905 7959] 84229253121 
8086 2.900335 $43'2.9258726 
807]2:9068735| 844 2.926 34.24 
8082.907411 14 | $45'2, 9268567 
909 2.9029485/ $46,2.927 2794 
$10/2.9034850ſ | 8472.927883 
81102. 9090268 $48 2.928395 
N — 
813 2.91 
| $14 29106234 1.958 2-9299296 
2 — — 


8982 9484130 


Num. OE Num. Logarithm., Num. Logarithm. | | 
889 2. 9489018 525 2.9666110 96 3/2.9836263 ll 
8902. 9493900 527 2.9670797 964.9840770 1 
8912.949877 928 2.9675380 985.9845273 1 
89212. 9503648 | 929|2.9680157 9662.9849771 8 
$93 2.9508514| 9302.96 84829 967.9854265 1 
8942.950337 |_931 ——)2—89497 968/2.9858753 i 
552.9518230 932 2.9694159 9092.986323 8 W 
896,2.9523080| | 933 2.96989 16 9702.9867717 = 
$97;2-9527924! 534 2.970346 | 971]2-9872192 | ll. 
$98[2.9532763| 9352 9708116 972j2.9876663 N 

8992.937597 | 93612.9712758] 732.9881128 ll 
_900[2.9542425| N22 2:9717396| 974.9885589 1 
951 2.947248 935 2.972228 9792·9890046 1 
902 2.952065 | 939, 2-9725656| 792.9894475 | 
9032-95 568771 | 949|2-9731278| | 977/2-9898946 
904 2.9551634) 412.9735896 57802. 9903388 
905 2.956648 942 2.97450 790.5907827 
202.9551282 _943 2.974117 9302.99 12261 
997 2 95760731 | 944, ,2.9749720] f 812.9916690 
908 2 9580858 | 945 29754318] | 582.9921115: 

909 2-95 85639] | 949 2-9758911] . | 98312-99255 35 
-910{2-9590414\ | 947 2:9763500| | 842.9929951 
91112.9595184! | 943'2.9768083] | 985 29934362 | 

912 — 599942 32 949 2.977 2662: 986/29938 769 
9132.904708 950 2. 97772360 987 2. 9942171 
914/2-9609452] | 951 2.9781805| | 98812.9947569 | 
915; 1229614211 952 2.9786369| 9892.995 1963 
91602. 9613955 953 2. 5 99912-9956352 
917,2-9523693| | 954, 2.9795 384| 991.9960736 
BIKERS 7 |._235 2 9800034] | 992129955117 
919;2:9633155, 956/ 2.980457 | 993129969492 
92056378780 957 2: 9809119 | 994(2.9973864 
92112.9642596 958 2. 9813655 99529978 231 
92202. 9647309 1 2.98 18186 996·. 9982593 
923. 9552017] 9592.982271 | 93712 9986951 
92402 9656729) 9612.9827234 99812 9992305 
9259851417 | 96212. 9831751 1595129958555 

| RR Cadet DAL tioanmoms co 


Logarithm, | 


1 Num. Logarithm | (Num. 
3-0157787 


1037 


Num, Logarithm, | 
1074.03 10043 


Ow 


* — 
2 2 


1002 
1003 
11004 
1005 
1006 
1007 
100 


1010 
1011 


1912 
1013 
1014 
1015 
1016 
1017 


1018 


1090 — 
| 1001 


L00913.0038912 


3-0004341 
3-0008577 
3.001 3009 
30017337 
3 0021661 


3.002598 
30030295 
30034605 


30043213 
30047511 
3.005 180% 


3. 0056094 
30060379 
3. 0064660 
30068937 


0077478 


1019 
1020 
1021 
1022 
1023 


102 

1025 
1026 
1027 
1028 


1031 


11033 


1029 


10320136797 


103430145205 
103$[3-01 49403 
| £03613-0153597 


3 

3.008 1742 
30086002 
30090257 
30094509 
3-0098756 
30192990 
3.0107239 
30111474 
3.0115 704 
30119931 


3.01241544 
1030ʃ3.01 28372 


30132587 


3.014100 3 


3-0073209] | 


1038 
1039 
1040 
1041 


1042 


1071 
1072 


1073 


30161973 
3.016155 
30170333 
30174507 
30178677 
3.182343 
30191163 


3.195317 
3-0199467 


30203613 


3-0207755 
3-02115923 


3.0216037 


3.0220157 


30224284 


3.02325 24 
3.023 66 2 29 
3-0240750 


30257154 
3.021245 
3-0205333 
3-02694 16 


3-0273496 


0277572 


3.028 1644 
3.028571 


5.528937 


107729500 


3.029785 
3.0301948 
3:0305997 


11076 


3-0187005 | 


1085 


3.022840 


3.02448 57 
903.0248960 


98.253049 


11101 


1075 


1077 
1078 
1079 
1080 
1081 
1082 
1083 
1084 


1088 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1095 
1097 
1098 
1099 
1100 


1192 
1103 


1104 
1105 
1105 
1107 
1108 
1109 


1115 


3.031408 5 


3.0 322157 
3.03 26188 


39334237 
30338257 
30342273 
3.0346284 
30350293 
30354297 
3-0358298 
3.0362295 
3.0366289 
3-0370279 
3.037425 
8378247 
30382226 
30386201 


30394141 
30398105 


3. 0403077 


3.041787 
3.04218 16 
1 


3-0429691 
3.043323 
30437551 
30441476 


3.044931 


3-0330214 


3.0402066 
3-0426023 


3.0419927 | 


3-0445398 
3:945 $230 


30318123 


3-039017F| 


| 


— 


| 


\ 


. INT} IPO 6 
* „„ ͤ e M ð . ¹·¹·¹ꝛ adore. ?ͤ'⁰0n 
. | 


Num [Logarithm. 


Num. Logarithm. 


— 
. 


* 


| | Ws rao : 
1185 3˙0 7183 
:1113113.0457140] 1148 3-0599419 1186 3 Flee 
r 3 1 187 30744507 
u 0610753 1188 30748167 
1 e ee 118903 3.0751818 
111068478842 1172 — 119003 3.075470 
| Tig1|3.0759118 
1117/3.0480532| [1154 062580 hab Sdn 
18 3 78, 11933. 0766404 
11 6 — 11943. 0770443 
3 * eee 119530773679 
„ 3.777312 
1122/3-2499928] |1159]3-2040534 jp 
1160/3-0044530| 11197[3-0750941 | 
112313.0503797 e ee 119813-0784568 
he Pats. | eo 5 119930788 192 
1 ws pert 79 1200ʃ03.0791812 
1123.05 15384 [1163 n e 
777 . 12023. 0799045 
1128 3-0523091] [116502553259 1 
1156 6666985 1 2033. 0802656 
112955426525 3 670708 12043.0806265 
11246 con. oy 10 25 1205 3. 0809870 
1 6781451 1206 30813473 
113230538464 3 7 45 — 
ee 
112413-2546130| [1171 3.0 55 9685569, 
1125 23.089276 1209 3:0824264| 
eee e 692980 ,1210'3.0827853 
” 3 * 596887 121103. 0831441 
1 1212 3.0835026 
113863.0561423 [1175 3-0700379 2% Rs 
112913-0565237| 11763. 704073 1213 
1442 0569048 = ae 1214 3. 8478 
ee ee ee eee 
1142ʃ3.05 76661 * 
11433.05 80462 1 18013. 87178820 ro 32 
1 eee, 
114539588955 0 pos. 
1146]}3.0591545 1 1833. 0729847 5 — ——.— 4 
1147 352595634) ." . 130733517, 1 


+ 


6 


9 


— — 


£ * 


* . OR. 


— 
— 


| Fi wi. Num, Eqgarit hm. Num e 

1222(3-0870712|] 1259 3. 1000257 129031125050 
1223030874264] 1260 3. 1003705 1 33 
122413 0877814 | 1261 3.1007LI51 120 2 odd 
1225|3-0881361] [1262 3.1010593 . 9 To - 
122813-0884905| |1263 3.1914033| 4.24 er 
— 3.088844 [1264 3. 242477 12520 1517 
1228 3.089984 1265 3. 1020905] [£30213» 

1229 3.089 5519] [1265 3.1024g37 Oy A 

| 123003. OT 1267 3.1027 60 2 2285 | 
123 113+99025 v0 1268 3. 1031192 75 8 1 
1232.090610) 1259 3.10346 10 om 3-1162756 
(123313: 0909631] [1270 3.103037 125 1 555 
123430913151 [1271 3.104145 : 7 
123.5916659 1272 3. 1044871 EY pies 
123630920185 1273 3. 1048284 1 a625, | 
1237 3.09 23697 1274 3.105 1694 : x. 12 + 179330 b 
1238030927209 [1275 3˙105102 127 23162837 | 
1239/3. 2939713] 1276 3.1058507], [313 ——| 
1240 3.934217] [1277 3. 106 1909 1344 = 7s 
1241 3-0937718} [1275 31060308 345 1 
124230941215 1279 3.108705 2 1157830 

1124330944711 E 6 
1244|3-994$204| [128113-1975491 131 7228245 
1245 3-0951693] ee 3 5 | 
1246(3-2055180| [128313-1082266} [232037 | 
. obs. 0958664 1284 3.10856500 - [1321 0 | 
124813" 0962146 1285 3˙1089031 n a 
1249139955624 1285 3-10$2410}. i805 | 
1250 3. 0969100 1287 31095785 [1324 3 

| 1251132972573 1288, 2: 10991 59] - 1305p I 
12523. 0976043 1289 3-1 102529] 132953 
125305 309795110 1290 3.1 N 27 ares 5, g 
1254630982975 1291 (3.1109262 32 3 
1255.986437 1294243˙1112525 {a | 
125613-2989896] 129331115985 [1330 4 
1257309933530 [1294 3-1 119343} n 

. 125813. 099680 1295 — 13323˙1 12 


| 
þ 


NL La ichn Ea Num. Logarithm, 
1333 341248301 1370 3. 1367206 14073. 1482941 
133431251558] 137103. 1370374 1408. 1486026 
133531254813] 13723. 13735410 1409. 1489110 
13360⸗3.125 8064] 1373031376705 [1410]3-1492191 
133731261314] 137413-1379867| 14113. 1495270 
1338[3-1264561] 1375|3:1383027| 1412.498447 
133931267806] 137603. 1386184 14133.1501422 
134003.127 1948] 1377031389339 4143.150444 
1341031274288 1378031392492 [1415|3-1507564 
1342131277525] 1379031395643 14163.1510632 
1343312807600 1380031398791 141731513698 
134431282993 1381031401937 14183.15 16762 
134503.1287223 1382 3.1405080| 14193.1519824 
14 1346031290450] 1383031408222 [1420 3.1522883 
|| 134713-1293676] 13841[3-1411361| 1421515259414 
a 134513-: 296399] 138513-1414498, 1422.152899 
1 1349313001191 138613-1417632 14231532044 
| | 135031302328] 1387/1420765 1424.153500 
| | 135113.1306553] 1388[3-1423895!' 14253.1538149 
7 135 203.1309767] 138903 1427022 [1420/3.1541195 
) 1352[3-1312978] 1390{[3-1430148 [1427|3-1544240 
43 i 1354031316187] 1391031433271 14288.1547282 
4 | 1355[3-1319393] 1392;3-14360392 [1429/3.1550322 
8 | 1355[3-1322597] 1393/3: 1439511 [14303-1553360 
5 135 753.1325798 1394 31442628 143 103.1556396 
8 1358]3-1328998] [1395 3-1445742 [143213-1559430 
4 | 135913-1332195] 1396031448854 143331562462 
8 13603. 1333389 '13971]3-1451964 143431563491 
o| 13613.133858 10 1398031455072 143531568519 
9 1362[3-1341771} 129 931458177 4383-171544 
5 136303. 1344958 142913: 1461230 3. 1574568 
2 13643.1348 144 1401031454381 143 803.1577589 
1 1365[3-1351326| 14023. 1467480 1439 3. 15 80608 
0 136613.1354507] 14033. 1470577 1440. 1583625 
6 136713.1357685] 1404314736710 1441.158640 
„ 13883.136%8610 1403.147763 1442/3. 1589653 
2 13693. — 1406 3.475853 1443 3.159263 


b 2 


Nam Logarithm. 


1445}3-1594674 
1446[3.1601683 


14473. 160468 5 
144803. 1607686 
14493. 1610684 


1450 3.161 3680 


11451 3.1616674 
1452 3. 1619666 
11453 31622656 
1454 31625644 


1457]3-1634595 
1458[3-1037575 
1459]3-1040553 
146003. 1643528 


146103. 1646502 


—— 


140203. 1649474 


1463031652443 
146431655411 
1455 3.16583 75 


: Logarithm, 


Num. Logarithnl, | 


| 1444|3-1595672 


31714339 


145 5[3.1628630|- 


14561[3-1031614 


3.170848 


3.17055 50 
3.171141 


31717264 
3.1720¹ 88 


31723110 
3-17 2602y 


3-1734776 


4-1740598 
3+1743506 


13+1740412] 


3+-1749316 
31752218 


3.1755118 


146603. 1651340 
25643010 


1467 
1468 
1469 
1470 
1471 
1472 


1473 
11474 
11475 


1476 
1477 
1478 


1479 


3. 1067260 
3-1670218 
3-1673173 


3.1687920 
3.1690863 


31772478 


3.1778250 


3-1676127| 1 
3-1679078| 
31682027 


3-1684975 


913.1786892 


443.1801259 


31996744 


* | 


3. 1763807 
3+ 1766099 


3-17695 90 


3+1775365| 


3-1781132 
3.17 84013 


3-1789769 


3-1795518 
3e1798335g 


3-1804126 


31728947 
31731863 


3.175 80160 
003.1760913 


1521 


1527 
1528 


1531 
1532 
1133 


[1541 


1545 


1518/3.1812718 
1519/3-1915578 
15 203.1818436 


31821292 


152253. 1824146 
323 
152403. 1829850 
11525 
152613-1835 545 


3-13826999 


4 


3-1838390 
3-1341233 


1529}3+1844075 | 
153 13-1846914 


3-1849752 


3.1861084 


1540 31875207 
31878026 
1 54283. 1880844 
1543631883659 
1154431886473 


31889285 


1546 31892095 
154731894903 


31792645 


155 


1548 3.189770 
1549/3. 1900514. 


31903317 


1551 31900178 
1552.190891 
1553 3.1911714 


3.185 2588 
3.1858421 
1534631858253 
[1525 
1536]3+1803912 
1537]3-1366739 
1538|3-1969563 | 
1536 3.1872386 


| 


1 1480 3-1702617 


— — 


4 1 


FEET Re 


1555 


1556[3 
1557 
1558 
1559 
- 


155 


Num. Logarithm Logarithm , 


3+1917304 

.19 20096 
31922886 
3'1925074 


11561 
1562 


1563 


11564 


1565 


1566 
1507 
1568 
1569 
| £579]3-195 8996 


3-1934029 
3-1935810 
31939590 
31942367 


3-195 3460 
341956229 


157113.1961762 


1572 3-1964525 


157313-1967287 
157403. 1970047 


197513 
1576 


1577 
| 1578 


1379 


1580 


1581 


1972806 


3. 1975502 


3-1983821 
3+ 1989319 


15 923.1992065 


1593, 


3-1994.50g 


1584,3-1997552 


1585 


1586 
1587 
1588 
1589 
11595 
11591 


3.2000293 
3.200303 2 

3.2005 769 
e Fg 
32011239 


„2016702 


31928461 
31931246 


3.1978 317 
3.198 1070 


3.1945 143 
31947917 


3. 1950690 


2 1986571 


F 2013971 


* 


— 


[1610 3.206825 


| Num. — 


1616˙2089785 


1592 3-2019431 

1593 3-2022158 
1594 3-2024853 
1595 3:2027007 


1596 3.20203 29 


1597 3.22999 
1598 3.2035 768 


1599 3.203 8485 


1600 3. 2041200 
1601 3. 2043913 
1602 3. 2046625 


1603 3 2049333 


1504 3.205 2044 
1605 3. 2054750 


1606 3.205745 
1607 3-2050159 


1608 3.206286 
16093 206556: 


1611 3.297095 5 
16123. 207365 
1613 ee 
1614 3+2079935 
161513: 2081725 
1616 3-2084414 
16173, 2087 10 


16193 
162003. 
162103. 


16223. 2100508 
1523032103185 
162 4960 86 

162503. 2108534 
162632111255 
16273. 21138760 
16283. 2116544 


11632 


1034 


Num.'Logarithm . 
1629 
1630 
1631 


3.2121876 
8.21245 40 
32127201 


1633.212982 


1635132135178 
1636 3-2137833 


1637 3.2140487 


1638 3. 2143139 
1639 3.2 145789 
1640 3-214$438 


164103219 1086 


| 


1642 3-2153732 
1643 3-2156376 
1644 3-2159018 
1645 3.216 1659 
1646 32164298 
1647 32166936 
11648 3-2169572 


1649 3. 2172206 


1650 3.2174839 


1651 32177471 


1673 32182728 


| 


165% 


| 


1 


1652 3-21 304092 


16543-2135 355 
1655 3. 
3. 24190603 
16 +71 3 - 193225 
1558032195845 
18953 2198464 
166013.2201081 


16613. 2203695 


166203. 2200310 
166303. 2208922 
1664 3.2211533| 


3-2132521 | 


| 


2+-2119211| - 


2157980 T 


15655. — 


— — — 


— 


; 
N 
ü 
! 
! 


3 

$ 

= 

A N 

4 . 
_ -. 


—_ 
— — 


. — — ** 


— 


Ip - — b 


2 W 


Num. 


1656 


1667 
1668 
1669 
1670 
1675 
1672 
1673 
1674 
11675 


Logarithm.| 


3-2210750 
3.2219356 
32221960 
32224563 
32227165 
3. 2229764 
32232363 
32234959 


32237553 
3. 2240148 


11676 
1677 


| 1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1589 
1690 
1691 
1692 
1693 


1635 


. 


3. 2278867 


1694 


3.22427 
3-2245331 


3-2250507 
3-225 3093 


3-2255677]|. 


3-225 8260 
3-226084 1 


3-2265999 
3-2268576 
3+-2271151 
3-2272724 
3. 2275296 


3.2281436 
3-22584004 
3.22865 70 
3-2289134 
3.2291697 


16 
5 


17 
1701 


2 
DS 


169 8 
1697 


3.229428 
73.22968 18 


505 2299377 


3-2301934 
3.240448 
3 2307043 


3-2203421| 


1736 


4 


Num. 


1706, 
1707 3.232233 5 
1708 
1709 
1710 
1711 
1712ʃ03.2335038 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
17213. 2357809 
1722 
1723 
1724 
1725 
11725 
1727 
1728 
1729 
1730 
1731 
173213-238.5479 
1733 
17343 
| 173513 2392995 
1737 


1738 ED 2480498 
17823595. 1739 2402596 


Logarithm | 
1703 342312146] 
1704 3.23 14696 
1705 3.2317244 


——_—_— ? 


32319790 


,3-2324379 
2+2327421 
342329961 
3-2332500 


3-2337574 
3-2340108 
3+2342041 
32345173 
32347703 
3.235023 a 
3+2352759 
3:2355284 


3+2360331 
3-235295 3; 
3-2365373 
3-2367891 
3-2370408 
3+2372923 
3-2375437 
3-23779340 
3-238045 1 
3-2382371 


3-2287985 
3-2390491 


32395497 
32397998 


1740 
1741 
1742 


1743 


1744 
1745 


1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 


11759 


1760; 
1761 
1762 
1763 
1764 


1766 
1767 
1768 
1709. 


1770 


177113 
nl 80 
1773 
1774 
1775 
1778. 


4 


Num. 


3-2407988 


3-2445245 


3+2460059 


13-2464986 
1765 


3. 2487087 


— —ÆBH — 
7 


Logarahme | 


3+-2405492 


3.2410481 


3-2412974 | 


3-2415965 
3-2417955 
3-2420442 
3-2422929 
3-2425414 
32427898 
3.24303 80 
3.243 2861 


32435341 
3.243781 

32440296 
3-2442771 


K 


3.2447718 
3.2450189 
3˙245 2558 
32455127 
3+2457594 


3-2462523 


3-2407447 
3.2469907 
32472365 
32474823 
22427278 
Js 2479733 

2482180 

32484657 


3-2489536 | 
3- 2491984 


3. 2494430 


— 


um Lag arith He! Num. Logarithnr\ 
1777132496374] 1$14(3-2596373] 18513. 2674064 | 
1.1778 3.2499318 1 $15|3+2598710}. [1852 32676410 1 
17793.2501759 [181632591158] |1852/3.2678754 W 
17803-2594200 1$17]3*2593549 1854(3.2681097 ] a 
178 103.2505639 [1818 325959390 1185 503.2683439 9 
1782 3.250977 1819|3:2598327 185 613-2685780 | 1 
178332511513 18203. 2600714 185713 2588119 
178403-25 13948] [1821]3:2693299] [184 813-2090457 || 1 
1785132516382 [1822 3. 2605484] 185903. 2692794 1 
1786032518815 [1823 3. 2607867 18603. 2695 129. bs 
1787 3.25 21240 1824|3-261024 186113-2697454. |. M 
178603 2523576] [182513-261262g 188283299797 by 
| 1789 3-2526103| [1826 3.261 5008 1863032702128 | i 
| 1790[3-2528530] [1927 3. 2617385 [1864[3-2704459 MAR 
179103253095 [1828132019702] [1865 3-2706788 | 9 
179203˙25333800[1829 3.262213) [18663-2709116 5 
179313˙2535893 183032624311 1867032711443 1 
175432533214 1834/22883 1856 e 
1795132540645 32629255 186932716093 
1796325430630 [183303 2531625 [1870]3-27 18416 
179783˙25454810 834 3.263 39930 187103,272078 
179813-2547897] [1835]3-2535761] [1872]3-2723058 | 
1799|3-2559312 [1836 3.2633327] 187332725378 
1800032552725 [183732041992 1874 3. 2727696 
1851032555137 1838032543455 187532730013 
| 180213-2557548| [1839]3-2645 817] [187613-2732328" 
1803ʃ3.25 56957 1840ʃ3. 2648178 187732734643 
| 1804132552365] [1341 3-2659538] 1878032735956 
| 18063.2564772 |18423-2652890] [187 3-2739268 
| 1806[3+2507 177 1843ʃ3. 20552534 18803 2741578 
1857 8.259582 184403. 2557609 188 103.2743888 
| 1$08'3-257 1984) [1845|3-£659964] 1188213-2745196 
| 1809'3-2574386| [184 3-2604317] [13$3|3-2748503 
1810 3-2576786 1847.266409 |1884]3.2750809 
| 1$11'3 2579184 1848 3.26670 200 18832753113 
| 1812/3-2551582, [1849 3-2669309 188603 2755417 
| 1843 3.2683978 1850 3.271717 18873275749 
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Num ILogarithm.e | 3 


"Num. Lag arit hm Num. ] Logarit hm. | 
1888 3.2760020| 1925 3. 2844307 [1962|3.2926990 
1889/3.2762320 1926|3.2846563] |1963[3.2929203 
1890. 3,2764618| [1527]3.2848817] 11964[3-2931415 
189112.2766915| [1928[3.285 1070] [1965]3.2933628 
12189213.2769211| 1929 3-2853322 11966 3.293583 
189313-2771506| 1923.285373] [196713-2938044 
:3894/3-2773500; [1931]3.2857823] [1968[3-2940251 
182513.2776092| [1932[3.286007 1 1969[3-2942457 | Ml 
1896,3.2778383| 1933 3.2862318 [1970|(.2944562 | Ml 
159713-2780673] [1934|3-2864565| [197113-2946866 | 
189812.2782962] 19353. 28668 10 [197213.294 9069 | 
[1899]3.2785250] [1936] 3.2869054 9733.298271 
19003-2757 $39 1937|3-2871296] 1974332953471 
19013.2789821019383.2873538 [1975|3-2955671 
199213.2792105| [1939]3.2875778| [1976|3.295 7869 
19033. 27943838; [1940;3.2878017] 1977 3-2960067 
1904[3.2796669| [1941 13.2880255 197813. 2962263 
1905[3+2793950 1242 3.2882492 19793. 2964458 
19063. 2801229 1943 3. 28847280 19803. 2966652 
19073. 2803507 1944 3.298869634 198 163.2968845 
190803. 2805 7841945 3. 28891960 [1982]3.2971036 
199913. 2808059; 1946 3.281428 158362973227 
191003. 28 103341947 3. 2893659 1084.297417 
191103.28 12607 2 3.289889 1198513.2977605 
19123. 2814879 [1949 3.2898118 1986 32979792 
1913[3-281715c| [1950 3-2900346] [1987]3-2981979 
1914 3-2819419|[1951|3.2902573] 198803. 2984764 
1915|3-2521635||1952/ 3,2904798| [1989|3.2986348 
11916,3-2823955] [1953| 3.2907222 19903-29585 30 
1917, 3-2826221|[1954/3.2909246] [199113:2990713 
1918|3.2828486| 11955 [3.2911468] 9923.292893 
1919 3-2830750] [1956|3.2913688] 1199313.2995073 
192032833012] [1957; 3.2915903| [1994/3.2997251 
[192113-2835274| [1958|3.2919127] 195.2599429 
[19223 2937534] [1959] 3.2920344] [1996[3-2901605 
1923 3-2839793 Ken 342922561] 99732903781 
19243-23423} 196113,2924776] 19983270574 
„ Yes ae — mmm 
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„ 


Fenn Tagar itim Mm Logar it hm im. n; Logorithm, | 
Num:. Logarithm | Num. Logarit Mon. 1e — 
199973588178 2036 3.3087778 [207313-3 ; 
, e 203 703.3089 9 10 2074 3.3 168087 
ay: e 2038 3. 30920424 2075.3 170181 
2026.301481] 2039 3.304172 [20763-3172273 
5 20401 3.3096302] [2877317436 5 
IND 3 204103. 30984300 |207813-3176455 
. 2042 3.310057 [207913-3178545 | 
e ee 20433.3 102684] [2080ʃ3.3 180633 

200603. 3023309 20443. 3104809 208153. 3182721 
— 2 5 ba 204 50. 3106833 120823.3 164807 
TE a ESE 
2 2047 33111178 1208413-31 
= — 2048 33113299 2085 33191061 
abs 9 2049331154200 2086.3193143 
e pet = 8 2050 33117539 208733195224 
eee. 2051 3. 3119657 208833197305 
2020122002707 2052[3+-3121774| 2089.3 199384 
bees! ee 205 313-3123889] 2090.3 201453 
201603. 3044905 Og I 

2017/3-3047059| [2054]3-3126004| 2091.320354 

veg N e 2055331281180 209 253.3205617 
201833049212 eee 
e 2057 3·3137343 20943 3209767 
e 2058033134454 209533211840 
wen 4 387803 205933136363 [209513 3213913 
4 205093. 3138672 2097[3-3219984 
— Gy 3059959 2061 3-32140789| [20C98[3.3215055 
n e 20623. 3142887 20993.3220 124 
20253. 3064250 —— 3 2 
1 oo 2054 3-3 147097] [2101,3-3224200 
228 2 2065.3. 3 140200 21925. 32263 27 

5 820] 2063.315135 210333228393 
202933072 5 2067 3-3153405| 2104.3 230457 
2527368 206813.3155505| 210533232521 
2270 20693. 3 157605 2105.323484 
255 3 20703. 3159703 210753. 3228585 
2% 2071 3. 31618010 2108ʃ3.323 $706 | 
2034 343032509 | 5 3* Logs 3240766 | 
2035 3-3085644] 207 


3˙3163897 


n 


— "Re" 
SOUL CE oiled edge AG ELEC iS ICC DOS 


| 211c13- 3242828 


21113. 3244880 
'211213+3249939 


2 


1 


21153.3253104 


2116133251157 
2117033257209 
2118033257260 
2119 3.32613 10 
2120.3 263359 
212153˙3 265407 
2122533 267454 
212333 269500 
2124133271545 
21253˙32733 89 
2126 ˙3275633 


21283.3279716 
212933281757 
21308˙3 283796 
2131[3-3285834 
2132633287872 
213363. 3289909 
21343·3291944 
213583˙3293979 
2136 33296012 
21378˙3 298045 
42138 33300077 
2139.302108 


21413·3300167 
21428˙3308495 
2143 Zo 3310223 
12144 33312248 
2145ʃ3˙3314272 
2143-3310 10297 


1 211313-3245995 1 
21146˙3251050 


212713:3277675| 


12140j3+-33941385| 


Num, Logarithm, | 


2147 
2148 
2149 
24 50 
2151 
2152 


| 


* 3318320 
33320343 
33322354 
33324385 
3-3 326404, 
23328423 


2753 


2156 
2157 
2158 
2159 
2160 
2161 
12162 
2163 
2164 


2165 
2156 
2167 
2158 
2169 
2170 


2171 
2172 
2173 


2174 
2175 


533.3330440 
12133 3-3332457 
2155 33334473 


2176| 


(2177 
2178 
12179 
2180 
2181 


222 


21822. 22822 


333364880 
33338501 


33340514 
3.33425 26 


3.334437 
3.3346548 


33348557 


33350565 
33352572 


3+3 354579] 


3-3359535 
3-3358589 
3-3360593 
3-3362596 
3.3364 597 


3.336598 
33368598 
33370597 


33372595 
3·3374593 
33376589 
33378584 
33380579 
33382572 
2.3384565 
3.3386557 
33388547 


Num 


2184 21262525 


2185 
2186 
2187 
{2188 
2189 


3.2253554 | 
3-339650L 
3.3398488 
3. 3400473 
3.340245 


2190]3-349444 3404441 


2191 
2192 


2193 


3.340424 
33408405 
3.34103 86 


219403. 3412366 


2195 
2196 
2197 
2198 


2199 


2202 
2203 
2204 
2205 
2206 
2207 


2208 


33414345 
33416323 
33418305 
3-3420277 
3+3422252 


;220013+34 24227 
2201 


3+2426200 


3+-3423173 
3-3430145 
3-3432115 
3-3434055 
33436055 
33438023 


33439991 


2209033441957 
221033443923 


2211 


3.344887. 


22123.364781 
22133-34495 14. 
2214 3-3451770 
,221513-3453737 
22163-34568 
2217033457657 
221803 3459515 


2219533451573 


2220. . | 


„ 
* 
—— 


0 Gum > GJ 


Num, Lagarit hm. \Num.,Logarithm.| |Num,Logarithm | 
222113.34654$6 225813-3537239 2295133607827 
22233-3407441} 1225913-3539162] [2290[3.3609719 
2223|3+3469395| (220013.3541084| |229713.3611610 
2224/3371348 (220113.3543006] 22988.3613 50% 
222533473 300 1220213.3544926] 229953. 3615390 
222613-3475252| [220313.3546846] 239.3617278 
222713-3477202| [226413,2548764] (239113.3619166 | 
g 222513. 3479152] [226512,25c0682] 2302 3-3621057 
Y 22293-3451 101| 2266 3-3552599] 230313. 3622939 
223003. 348 3049 — 33554515 [230413.3624825 
223113-3484996| (2263[3,3556430] [2395[3-3626709 
22323-3456942; 1226913 3558345] [2323-3628593 | 
2233 3-3455857) [2270 3-35991959] [239713.3630475| 
2234133490832, \227113,3562171] 2308.363238 
223513+3492775| (227213. 3564033] [2399133634239 
2236 3-34947 18, (227 31 3-3565994] [231013.3636120 
223713-3499000 [2274] 3.35679051 [231113.3637999 
2238.349801 12275 3-3569814| [231212.3629578 
223513+3590541] 22763 3571727 [2313]3.3641756 
224013.35025 80, 2277 335736300 [2314 32642605 | 
224113.3504419 2278 33575537] [23313-36455 10 
224213 3599350. [227913-3577443] [232©13-3647386 
43]3-3593293 (22801[3.3579348] [231713-3649260 | 
224413-3510228 22813.3581253 231313.3651134 
224513-351210p [223213.3583156! [2319/3.3653007 
2240533514098 [228313.3585059] [23293.3654880 
2247833515031 [2284|3.35 86961] [2321343556751 | 
224813.3517963 [2285[3.35$8862] [2322 3.365 $622 
224913-3519895 [228613.3590762| 2323 3.4660492 
22523-3524 $25 223713.3592662] [23243.366236 1 
225113-3523755 2288 3594560] [2325/3-3664230 
22521343525584 2289 33595458] 213432575 | 
2253'3-3527012 [229913.359$355] [2327343667954 
2254 3-3529539 229113.3600254 2328 3,3669830 
2255/3-3531465 |2292]3 3602146] 2329 3.367 1695 
2250 3-3533391 [2293[3-3694241} [2332 353673559 
2257 3:3535316 2294343505934] 2333.375423 
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— row ove. . — —— Rn, 
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2339 


— 


1 2342 
| 2343 


2351 


| 2301 


2366 


Num. 


2332 
2333 


2335 
2336 
2337 
2338 


2340 
2341 


2344 
2345 
2346 
2347 
2348 
2349 
2350 


2352 
2353 
2354 


22 


2356 
2357 
2358 
2359 
2360 


2302 
2363 
2364 
2305 


2307 


233413 


Num. Log ar it hm. 


3.377285 
33679147 
3681008 
3. 3682869 


33684728 


3-3686587 


3-3588445 
3. 3690302 
33692159 
33694014 
3.3695 869 


33699576 
3.3701428 
33703280 


33705131 


3.3 706981 
3.3 3708830 
Zo 3710679 
3.37125 26 
32714373 
33716219 
3.371805 
3.351 9909 


33721753 
33723596 
3.372543 8 
33727279 
33729120 


33732799 
33734637 
33736475 

2.3738311 
22487 
33741983 


| 2368 


3-3743917 


33557722 


33730960 


1 


Num. 


2369 
2370 
2371 
2372 
2373 
2374 


[2375 


2377 
2378 
2379 


2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 
2393 


2 
2390 
2397 
2398 


2402 
2403 
2404 
2405S 3 


2376 


2380 
2301 


Lagarithm. 
3·3 7456510 


33747483 
33749316 
23751147 


3˙3752977 
33754807 


3.375663 
3.375 8464 
33760292 
33762118 
33763944 
33765769 
33767594 
3.379418 
33771240 


33774884 
3.32282 


33778524 
33780343 
33782161 
3.378 3979 
33785795 
3.3787612 


3. 3889427 | 
23 943.3791241 


3* 2222830 


3.379680 


95 3794868 
3.379842 


23993. 3 800302 
24093. 3802112 
24013.3803922 


3.3895730 
33807528 


2411 


. arit Im. | 
2406 
240712 
2408 
2409 
2410 


—_— — 
3-39 12956 
2+3814761|| 
3-3316565 
3+-3818368 
3.3 820170 
33822972 


2412 


2413 


2415 
2416 
2417 


2418 


2419 
2421 


2423 
2424 
2425 
2426 
2427 
2428 
242913 


2420 
2431 


2432 
2433 


2434 
2435, 


37809345 
3801151 


2436 
2437 
2438 
2439 
2440 
2441 


2414 


2420 


2422 


33823773 
3.3825 573 
33827373 
3.382917 
3.383099 
33832766 
3-33 34563 
33836359 
33838154 
33839948 
33841741 
33843534 
3.384 5326 
33847117 
33848908 
3-3850698 | 
3-355 2487 
3-3854275 
2430533856036 
33857850 
33859636 
3.3861421 
3.3863 206 
23854990 


3.3 866773 
3.386855 
33870337 
3.3872118 
3.3873 898 


2442 


33575678 
WAY 


— 


2447 


2450 


| 


Num. Log arit hm. 


2443 


2471 


33889235 
33881012 

3882789 

3884565 
3.3 886340 
3.3888114 
3.3889888 
3- 3891691 
3+-3593433 
33895305 

3.389975 
33898746 
33900515 
33903284 
33904052 
3.3905819 
3.3907585 
238289351 
33911116 
23912880 
3.391444 
33916407 
3:39 18169 
3- 3919931 


3. 3921691 
3.392342 
33925211 
33926969 
33928727 
3. 3930485 
247333932241 
2474.3.3 933997 
247533935752 


244+ 
244513 
244013 


2448 
2449 


245 I 
2452 
245313 
2454 


2455 
2456 
2457 
2458 
2459 
2460 
2461 
2462 
2463 
2464 
2465 
2466 
2467 
2468 
2469 
2470 


2472 


24763.3937506 


24773.3939260 
2478 33941013 


| 2479 33945755 


1 nana 


2480 
2481 
2482 
2483 


2485 


2488 
2489 
2490 
12491 
2492 
2493 
2495 
2496, 
2497 


2493 


12499 


2500 
2501 
2502 
2503 
2504 
2505 
2506 
2507 
2508 
2509 


:Logarithm. 


2484 


2486 
2487 


2494 


33944517 
33946268 
3.3948018 
33949767 
33951516 
2 3953264 
33955011 
33956758 


3.395 8504 
3.390249 
33961993 
33963737 
(3-3965489 
3+3907223 
3+3968964 
33970705 
33972446 


3 3975924 
3-3977662 


3+3981137 
3-3982873 
3.384608 


33986343 
3.3988077 


33991513 
3- 3993275 


[2510 


2511 
2512 
2513 


2515 


12516 


2514 


33995007 
3 3996737 
33998467 
3.4000196 
3-4001925 
3-4093653 
34005380 


25 293.4029488 


397485 


Zo 3979400 
2538 


12539 


3.398981 L | 


3-49007106 


Nun. Logarithm. 

25173. 4008832 
2518034010557 
251953. 4012282 
25203˙ 4014005 
252134015728 
2522134017451 
252313-4019173] 
252413+4920893 
252513-4922014] 
2526534024333 
2527 anne a 
2528034027771 


2 
— 


* 


*” 2 — 


* * 


25 3013-493 1205 
253113-4032921| 
253234034637 
253334036352 
25343. 403 8066 
25353. 4039780 
25 363.4041492 
253734043205 
3.40449 16 
3 4046627 
254034048337 
254134050047 
2542:3-4051735 
2543| 3-495 3403 

2544 4255371 
2545 34056878 
. — 4058584 
254734060289 
2548 34061994 
2549 34063098 
25 50 34065402 
2551340631035 
2552 3. 4068807 
2533 3: 4070508 | 


* 
1 


* r 


| Num. Logarithm | 


12555[3-4973909 
2556[3-4075608 
255734077307 
2558034079005 
1255934080703 
256053408 2400 
2561034084096 
2562!3-40385791 
2563034087486 
2564034089180 
25653420874 
25663. 4092567 
256713. 4094259 
2568034095950 
2569134097641 
2570 34099331 
'2571,3-410 1021 
{ 257213.41027 10 
2573:3.4104398 


257534107772 
257603 4109459 
257734111144 


2578 
2579 


3:4114513 
25 8013-41 16197 


25543407 2209 


25743. 4106085 


34112829 


258113 4117880 
2582 3.4119562 
238303.4121 224 
25 84 34122925 
34124605 
34126285 


34129543 
3 2 


74132998 


34127984 


* 


8 


599 4742047 


34134674 
34136350 
3.413802; 
34139700 
34141374 


34144719 


3.414639 
34148063 
34149733 
34151404 
34153073 


1 
Log rithm, 


3-4154742 
3e4156410 
34158077 
34159744 
3.416141 

3 4163076 
3+41604741 
3-4166495 
3-4 168069 
3-4109732 
3-4171394, 
$$432056 


3˙4174717 


34176377 
34178037 
34179699 
34181355 
34183013 


3.41 84670 
34186327 


262384187983 


34189638 


34191293 
3.412947 


2528 
2629 
2630 


2631 


2632 


2634 


2636 
12937 
2638 
12239 
2640 
2641 
264.2 
2643 
2644 
2645 


2646; 


Num. Lagarit hm. 


203313: 


263513» 


3.422589 


34209454 
34211101 
34212748 
34214394 
3.421039 
34217684 
34219328 : 
3.42226 149 
34224258 


264742275390 


264803.4229181 


2649 
2650 
2651 
265 2 
2653 
2054 
2655 
2656 
265 7 
2658 
2659 
2660 
2661 
2662 


'3+4.2 Roo I 
3˙4232459 
3.423597 
34235735 
342373726 
34239009 | 
34240645 
34242281 
3424291605 
3˙4245 0% 
3˙4247152 
3424881606 
342504490 
3-425 20800 


th + 


3 — — 
. 


713-4 194601 


25 


— 


— 


2671 


2673 


2675 
: 2676, 
2677 
2678 
2679 


2681 
2682 


2674 


34250230 


34266739 


34269990 
34271514 
34273238 
34274861 
3.427484 
3.427810 

34279727 


268 03. 22 


3.428 296 
3.4284 588 


| 2598 34299137 
| 2692 3-4300751 
+ 2693 3.4392354 
2694 3+4393970 
| 2695 3.430588 
; 2096 3.4397199 
2697 3-4308809 


2685 


2688 3.4294293 


2 


2685 3. 4286207 
26843.4287825 
34289442 
2636;3-429 1060 
2687 3.429267) 


268g 3-4295908 
2590 34297523 


| Nam Logarithm. 

| 2655 34256972 
266003. 425 8501 
2667 
2668 3.426 1858 
26693. 4263486 
2670 34265112 


267203. 4268365 


2703 


2705 
2705 


2707 


2708 
2709 
2710 
2711 
2712 


2713 


2714 


2715 


2718 


Num. 
2702 


2704 


2717 
2718034342494 
271913-4344092 


Num Lagorieim\ | 


3-4313460 
34320067 
3-4321673 
3-432327s 
34324382 
34326487 
3·43 2 8090 
34329693 
34331295 
34332897 


3.433098 


3-4 339298 
3-43408g6 


3-431685 3) 


271313-4334498|- 


3-4337998| 


Yum 
2739 


2741 


Legarithm,” 
3+4-37 5920 


274934377506: | 
3-4379090 

274213-4 380674. 
274313 
27443-43834 1 


4382258 


2745 
2746.43 82005 


2747 


2748 


2749 
2751 
2753 
2755 


275 


34385423 
34388587 


34390167 
34391747 


3.439490 


275283 4396484 
3. 4398062 
27543. 4399539 


34401216 


27 $5|3-4402792 


3:4393327 | 


— — 
” 
1 


2698 34310419 


2699 34312029 


2700 3. 4313638 


2701 3.431249 


2731034363217 
273 203.4364807 


272003. 4345689 
272113-4347%85 
272212.4340881 
272313-4350476 
2724034352071 
2725024255 
272603.43 55258 
2727134356851 
2728034358444 


2729034350035 
273003. 4361626 


27333. 8 1 
273434367985 


273613.4371161 


655 


2767 


27353. 43695730 


273713.4372748 
2738 34374334 


2757 
2758 
2759 
2760 
2761 
2762 
2763 
2764 


12705 
2766 


2765! 


2709 
2770 
2772 
2773 
2774 


3. 4404368 
34405943 
34407517 
3.440901 
3.44 10664 
34412237 


3.441380 


34415380 
3-441695 L 


34418522 


3-4 420092 
3.442166 1 


34423229 
3.4424798 
34426365 
3+44 27932 
3.4429499 
3-443'1005 


27751; 


3. 4432630 
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Num. LH arit hm. ! ¶ Num. Logarithm, Num. Lag arit hm. 
DAA 2813-449187 28503.4548449 
4 — 1 2814344932410 285134549972 
277813-4427322] [28150˙4494784 285213-4551495 
277913-4438885| [2816 3-4496328] [2853'3 4553018 
| 278013-4440448, 2817134497 868] 12854/3.4554540 
278113-4442010| [2818-44284 28 e. 
4443571 [2519]3-45c0958| 2856534557582 
254511 484g [2827347097 
2784034446692 [2821034504031 2848 3.4550622 
2785ʃ3.4448232 28223450557 28 593.4562142 
2786344498110 [2823]3*4507 109] 287034563650 
27873 44513700 [2824]3-4598647] 288] 3-45179 
2788034472928 [282534510184 2862 3.45 666g6 
2 3 282613-4511721] [2863 34568213 | 
2790(3-4456042] [2827134513253] [2564 3.4569730| 
2791 24457598 282813-4514794 |286513.4571246 
2792634459154 [2325345 16329! 286c13-4572762| 
1-2793(3-446070g| [28303:4517864, [2567134574277 | 
279434462264 1283134519399] [2863]3-4575791 | 
2795344538180 [2832]3-4529932 2865.457735 
2796134465371] [2$33]3+45 22466] 287034578819 
279713-4466925| [2834[3:4523998] 28716458332 
279813-4468477] [2835|3-4525531| [2572134581844 | 
2799134470029] [2835.482702 2823-483388 
280003.447 1580 [283734528393 287434584867 
2821 [3-4473131] [253813-45 30124 287513-4586378| 
2802|3-4474681] [2839]3-4531654 287663·4587889 
2802|3-4476231| [2840/3-4533183|, [287713-4559399 
280413.4477789| [284113*+45347 12 28781]3-45 90908 
2805|2-4479329] 28424536247 [2973[3-4592417 þ 
2806 3.448087 284334537769 |2850}3-4593925 
2807 3 4482424 [284434539296 288 13.459433 
2808 3.448397 284534540823 28823. 4595940 
| 2809 3.448551 7 28463˙4542347 288303. 4598446 
2810 3 4487063) [28473454387 288434599953 
28 1103.448 8608 284834545400 283513 4601458 
| 2812 34490153! 2849 3-4545924 2886 3.4002 903 
On * * an — — 


— 


Nam D. 9 


2887 3. 450 448 
2888 3. 4605972 
34607475 
213-4608978 
3.4610481 
3-4611983| 
3-4513454 
4'3-4514935 
2335 $e4516436, 
2$9613-4517985 
289713-45 19435 
2395;3-40 22984 4529984 


Tom Logarithm 


2924 344959774 
2925 2727 
2925 3:456274.3 
2927 3-4664227 
2928 344565711 
2929 3-4667194 


2893 3. +4.522482 
29203 e4623959, 
29018˙4825477 
2902834826974 
2903034528470 
34529966 
53.453146 Li 
3 4632956, 
3» 4234450, 
34635944 
2909134637437 
291003. 46328930 
2911 1404427 
2912034641214 
25136˙4543405 
4544895 

3. 4646386 
34647875 
34649364 
; 4650853 
34652341 


2 


55 4552828 
2921/3 4555316 
2922 3 45595802 


| 


£323 3-405 5289 


2933 
2934 
2935 
2936 
2937 
2538 
2939, 


2930 
2931 
993% 


34068676; 
3+467cl 58 


3.467 1640 


34673121 
3.467460 
3.467608 
3.467750 
34679939 
3.468518 
3.468 1996 
34683473 


| 


2940 
2941) 


2942 3. 4585427 
294334587903 
294434689378 
29453 4690853 


| [2946 3-4692327 
— 3.493801 


2948 3.495275 
29493. 4897480 
229503. 4698220 
295 1|3-4599592 
295234701163 
2953 3 47 12534 


295534705575 


2956 3:4707044 


2957 3.470863 
2958 3.479982 


295434704105 


3.458495 


29593 4711450 
12950 3.4 7129171 


2 


Y: 


. [2970 


Nam: Togartthm: | 


2961034714284 
2962 3.4715851 
2763 3.4717317 


eu 3. 4720247 
12206 3.47217! 1 


2967 3 4723175 | 
3-4724639 | 


25 68 
2969 |3.4726102 
3-4727564 
34725027 | 
24220488 


2971 
2972 


2973 3-47 31949 | 


297434733410 
2975 3 [3+ 4734870 
2976 344736329 
2977 3-4737788 


[2975 3.4739147 


297913. 4740705 
2950 3.4742163 
2981 (3-4743620 
2982 3.474075 
2983 3.474653 


2584 344747288 


2585 3-4749443 

. 4750898 
298 8.2 4752352 
12 295 30ʃ3˙ 4753806 
258 9,3-4755219 
29992 4756752 


2991 I 4758164, 
2992 34759516 
2993 34761067 
299 4 34752518 
2995 3.473969 
2996 3476541 


2957 3. 4766867 


2964 |3.4718782 | 


— 


* 


: 
- —. 
. 
if 
' 
: 
| 
! 
- Z 
» = 


0 
JE 
14 

. G 
i 
: 


vow 2 8 A _ 


1 21. ec 


= —— Aa” 


n 


Num. Logarit hm. 


13107 


"Nuns Tue a Num. Log arithm. 
299713+4766867; 3934 3971.3-4872798 
| 299813-4768316, [303513- [3972 3448742121 
299913-4769765| [3935 3073 3-4875626 
300043 4771212, [3937 30743 4577939 
200113-4772660! | 303813. 307513-4878451 
3902134774127) [3239/3 3070 PÞ4279563 
1300313 4775542] 3040 3077834881275 
30043. 4776999 [3041 30783.4882586 
125 24778345 3042 307234884097 
3063.477890 [324313-45 30803. 4885507 
2005 3+ 47813348 3044 3081034886917 
300 803.4782778 30453. 3082 3 4888326 
390913+4784222| [3040 13983[3-4559735 
| 391013, 4755605 3047 30843. 489 1144 
301103. 4787 108 304803. J 3085.489252 
301263˙4788550 5049.484474 208013. 4393959] 
3913{3+4789991] 30503.4842998 [3087[3-4395 366 
301413-4791432 255104844425 3080 4896773 
201 503.4792873 305484583 308953. 4898179 
30163. 47943130 305334847208 | 39913-48995 85 } 
2079 34795753 +. ny. * 139911;-4900990] i 
| 3913 (3-4797192; 13955 Ze45 IN 16992 3-49092395 | 
391913-4793631] [305613-4351533] 309334903799 
3020. 24906089 2857.485254 3094349005203 
3521 3.481507 3558.485437 356.4956697 
3022 3. 4802945 [3059.4855795 309653. 49080 
302313.4804381] [305913-4857214} 30975 4909412 
3024 3.48058 18 [306 103.48 58633 309833. 4910814 
| 392513. 4807254) 306213. 486005 2 [309913-4912216 
3026 3. 4808689 [306313.486 14700 31c03 4913617 | 
3027 3; 4810124 1306413. 4862888 310113-4915015 
3028 3.481155 [3065[3.4864305| [310234916418 
3929 3 4812992 [306613+4855721| 310334917818 
303034814426 30653. 4207336 3104634919217 
393113 4815859 [3068 3 4868554. 31053.49 20616 
3032 3.48 17292 30695. 465905 3100 3.4922014 
3333.818724 1307013, -4871 384 34923413 


— — — 


443.4974825 


3181/3.5025637 
— —— 


— 
5 


„„ 


Logarithm., Nun. Logarithm,; Num. Lag arit him. { 
3108[3-4924d10] 3140-47 % [3182]2:5027008 | 
3105[3-4926207] ; 146.4977587 [3183 35928366 | 
311c}3+4927604| 1314713-4973967] 13184[3.5929731 | 
3 1113-4929990] 314834980347 3185.503104 
3112]3+4939396) 3149549817270 1865.532458 
3113649317910 315 — 3187]3.5033821 
3114½˙4933 1800 3151[3-4984484|, [188'3.503518 
3114.434580 31523˙4985862 3785.503654 
3116349359740 315313+4987242; 3190.503709 
311786-4937368 [3154[3-4988647| 31915.503 9268 
3118834938761 .315 534989994 219203. 5040629 
311934940154 31503222379 3193[3-594198g 
3120/3+4941546] 1315 713+4992746| [2194[3-5043349 
3121]3:4942933] 13 158[3-4994121] |2155[3-5044700 
3122|:-4944329| }3159]3-4995496| 3198.546068 
3123]34945729] |316013:4996871] 31975.5047425 
$31 24/3-4947110] 3161634998245 [2 198}3-5048785 
3125/3:4243509] |3162[3:4999619| [3199139050142 
3125/3+4949890| 1533.500992 320C13-5051500 
WB 127/3-4951279| [3164/3-5002365 32011[3-5052857 
> 1293-495 2667] [3 165|3-5003737. 32023. 5054213 
212913-4954056| 315663.5005 109 320403. 5055569 
5130349534430 [3167/3-5096481} 2043.505695 
$131]3-4950831 3158[3-5007852 3295[3+505 8280 
$13213-4955218| 3769.500222 3206.509835 
133-4939894 317003501039 [3207355060990 

13434950990 317135011962 320883. 5062344 
13513-4992375| [3172135913332 3209 3.506369) 
1366349037610 [317303501470 32103. 5065050 
1373-4286 45 1317 3.591095 32113. 5066403 
138349005 2 217951773 221203. 506 
err 3176035018805 2274 9.4 
1403˙4 959290 3177535020172 !3214]3:5070459 
14163. 4970579 3178025021529 3215]3-5071819. 
14213+497 2002 3179035022905 3218003. 5073160 
14313+4973444| 31803.502427 1 32173-50745 11 


321893. 5075 860 


1 — 


2 


— 
_ _ 


Nane. Num: Logar ithm. 


| N um Ce. Legarithm., a Num. Logarithni, 
 {3219|3-5077210| 3255 3.5120844 [3293]3-5175917 
132203.5078559/ 257 3.5128178 [3294/3-5177236 
3221/3. 5079907 3258 3. 51295711! 13295]3-5178554 
3222535081255, 3259 35130844 3296835179872 
322335082603 3 250 345132476| 329755181189 
| — 5083950 3261 3.5133 508 32983 5182506 
322535585297 [#262 3.5134845 32958.5183825 
322653. 5085644 3263.3. 51361710 3300.518539 
' | 322 7]3-5087990 3254 3. 51375010 3301.5 130455 
322813-5089335| 3265.3.513882 33025˙5187771 
3229035 90680 (3255 3. 51401652 330353. 5 189086 
2393.322025 2259 3 5141451] 33842-18400 
32313-5993379] (3263'3.5142320| 330551977150 
323235054713 3269 35144149] 3308.519328 
3233]3-5996050] 3270851433780 330765194340 
32343. 5097407 3273.414685 3308835195655 
3235350987430 327213, 5148133] 1(3309]3-5196965|Bl 
3226.5 100085] [3273[3-5149460] [3310[3-51 98289 
3237[3-5 101427] 32746 5159787] [3311/3-5199592|8f 
3235135102765, '327513.5152113] [331213-5-200903 Wi 
323513-5104105) 13275[3+-5153439] [3313'3-5202214|M 
3246.510540 [3277j3-5154764| 331465203525 
3241 3-5100790, 327813-5156259] - 13315,3-5224535 
324213. 5108139 [3279]3:5257414] [3315 153.5205143 
2433.510949 3280351587280 331735207455 
3244635 110808 3281.5 150002 33183. 5208764 
3245835112147 228213 51513860 [3319 3.5210073 
324512-5113485| 3283 4 5162709 33202. —5214138ʃ 
324713+5114823 3284 3-5 16423 1 3321 3 5 212089 
3248(3.5115160| 3285.165354 [3322 3.5213 +5213996 
[224913-5117497| [325613-5156576] [3323 35215393] 
3250 3.5118834]3 2873.5 167957] 3324 3+5215610| 
3251,3-5120170, 32883. 5169215 325 3.521791. 
52723. 5121505 3289 3.5 170639 3329 3.521922? 
3253,3-5122341 1329913 517 71959) $327 3.522520 
3254 3.124175 329135173279 3283.522183) 
{3255-3 $125519- 23252 3+ 5174598 332935223134 


Li 


* 


— Logarithm Pn —— = D E | \ 
ow 3339 3-5224442] (335713-5272431| 340453. 1 
= 3331,3-5225746] [3355/3-5273721] [3405/3-5321171 | 1 
777 333 203.5227050 [3309 352779 [3400/3-5322446 i 
236 3333|3-522$353] 337003. 5276299 3407/3-5323721 [al 
554 3334 3-5 229650] 3371,3-5277555| !2400|3-5 324996 = 
872 3325/3.5 230958 33723. 5278876 | 34093. 5326276 = 
we, 32 3613-523226c| [3373 3-5280163 6096 phe + 4. = 
3 333735233552 33 743.5281451 [34113.5228817 1 
3822 3335[3-5234863] 33786.52527380 3412553300 ( 
5139 333935236164 [3376 3.528424 34133.533 1363 4 
477 3340[3-5237465] 3377352853110 13414/3-5332535 f FF 
77% | 3341[2:5238755] [337513-5285596| [3415/3:5333907 1 
4 | 33423-5242064 332908 ARSTRna 34163-5335179 4 
334303.5 241364 [3380 3 528916 24186.555 450 "8 
1715 BY | 3344]3-5242563] [3 3381133290452 4 3-5337721 | We 
302 33451[3+5243961] 33823 5291736 3417835338991 | {8 
4342 3346[3+5245 259] 3383(3.529 3020 [3429]3-5349261 1 
5055 3347245557] [3384/3-5294303| 442184131 1 
828% 3388.527854 3385 3; 5295587] 3422]3-5342800 | 138 
- 3349352491533 3575 222209 3423635344069 | 1 
959 |3350[3-5252445 = 8713. 5298152 426.5348885 Ws 
029030 | 335"3- 5251744] 133 * 929947 [3425]3-5 346606 | | "oi 
2-214 335213+525304c 3893. 53007160 [3426535347874 4 
333288254225 2290 2301997 34275349141 1 
145 | 335435255631] [3391[3-5303278) [34283-5350408 | 208 * 
SY [3355135255925] [33923-5394558| [34293-5351675 38 
2135) | 335613 5255219] [3393[3-5305839| [3439]3-535 2941 1 
2570488 3357652595130 339463.53071180 34316. 5354207 4H 
rn | 2355813-5260807] 1339513. 5300395 343 253.5355473 1 
2580 3 27 23286-4877 13433/3-5355738 | „ 
1 336003.5 263393 3397135310955] [3434 3-535 $003 Fu 
— i | 33923-5294555] [3398 3-5312234] 1343513-5359267 1 
153036 | 336213-5255977] [3399 3.5313512 [3436[3.5359532 ab 
150120 | 3353/3-5267269] [34-9 3.5314789| 3437/3-5361795 F 
L791 3364'3.5268560] [3401]. 5316066. 343803. 5303059 1 
19222 | 335513-526985 1] [340213.5317342| 3439 35364322 1 
OY 336603. 5271141! 13403 3-53 18619] + 13442 3+ 5385954 | 1 | 
21833 | Q | . 0 3086 
2313 5 = bet. 
wt 4 


th 


— — —— 
—ů— 


Num, 


3442 


3445 
73446 


3445 


344 


3453 
3455 


3457 
(3455 
3459 
3460 
3451 
3462 
345313 


4 


3455 


3467 
34 
3469 


347\ 
3472 


{ 

| 
12473 
3474 


344103. 5355847 


2 


3447 


1345913-5378191 
345113-5379450 
3452 


345413 
3455 


3454 


6813.5490791 
13479 


Logarithm. <ogarithm., 


3-5395547 
3-536810g 
3-5399370 
3-5370631 
3-53371892 
3.373153 
3-5374413 
3-5375672 
91345276932 


3-5352708| 


3. 5381966 

5383223 
3-5384481 
3. 5383737 
35386994 
3. 5388250 


3.538950 
3+ 5390761 
35392016 
3.5393271 

3.394525 
3*+5 325779 


3 5397032 


& 116% 5398288 


3 9255555 


—— — — 


3: 3492043 
3-5493295 | 
3.544540 
35405797 
35407048 
3.5408 298 
35409548 


3.541078 
... 3472047 


5 Logarithm. 


3478 3. 5413296 
3479] 


3481 
3432 
2 3 
FTE 
3485 
3486 
439 
3488 
3489 
[3499] 
3491 


3-5414544 
0.3. 5415792 
3-54 17040 
3. 5418288 
35419435 


3-5420781| 
3-5422028 
3-5423274 
3-5424519 
3 5425755 
35427010 


3.5428254 
35429478 
1492 3-5439742 
3493{3+«5431985 
34243. 5433229] 


3495]3-5434472 


3455 3.543574 
349735436956 
3498 4 5438198 
349913+5439439 
3500 3.544680 
3013.544192 
359235443161 
359313-5444491 
3594[3+-5445641 
352513-5446880 
[3595]3-5448110 
359713-5449355 


3505 3 5450590 
3595.541834 
3503.545071 
3511.545438 
3512 3.545554 
35 133.5456781 
—.— 5458018 


A 


3516 
3517 
3518 
519 
13520 
3521/3 
[3522 
3523 
3524 
3525 
35 26 


3527 
3528 
3529 
3530 
3531 
13532 


3533 
2534 
3535 
35300 
3537/7 


(Num Num. L ogaruthm [ 
35 168 5459253 


'3+5 474255 


3-5 420459 
35461724 
35462958 
Ze) 404193, 
32540 4465427 
3.540669 
35467894 


3.549126 


35470359 
35471591 
3472623 


3+5475 256 
3+5470517 
$+9477747 
3-54689 77. 
3+5000 207 
3-5451436 
3.5482665 


3-5483894 | 
Zo 5485123 | 
5486351 


13538, 
35393" 5488805 


3540 


354 
3342 


| 
3544 


ö 


Zo 148745 


3-5490033 
3+349 1259 


3:5492456 | 
433˙5493712 


'3+53494237 


3545 35490192 | 
111 5497387 
3547 3:549 8012 | 
3548 35499836 


bo 


3549 3:5521000 þ 
35 503.5502283 
35513·5503507 1 


— 


43564 


4 


35 7013.55 26682 


** 


13570 
13577 


Nea n. 
— 


3562 


1 356713+5523931 


13579 


| 3532 


Logdrithm | 
355 213+5504730 


3553;3+-5595952 
355413+5597174 


355$13-5509618| 
3557/3-5510839 
255865 5512059 
3559/3-5513250 
355013. 5514500 
3561035515720 
35515939 
345515158 
3+5519377 
35520595 
Ze$5521812; 


3563 


3565 
3566 


3568 35524248 
35693.5525465 


5726.527898 
3572835529114 
357313+5539330 
3574135531545 
357513*5532760 
3-5533975 
35535159) 
3573-55 36403 


3580 


3-5538830 
3581 


325540043 
3+5541256 
3533 


353513-5544892; 


| 3586 35546103) 


35875 5547314 


3555035508396 


| | 


35537617 3616 3.5582284 


35542468 
358463.5543580 


Num. Lag ar it hn. 


8535$13-5549735 
3 5550944' 


3 5553353, 
35554572 
3594/3«5555781| 
3595/3⸗5556989 
3596 3-5555197, 
259713-55592404 
3595 3-5560612 
3599,3+5561018 
36993 5567025; 
35013.556423 1 
3502 3.555537, 
3603 3.5 465643 

3904 3.5567848 
3605 3.5 56925 3 

35263 5570257, 
3007 3 


— 


3608 3.557 2565 
3609 3-557 3869 
3510345575072] 
36L1 3.55 76275 
30123-5577477) 
3613 345578680 
3614 3-5579881 
3615 3.5581083 


3617 3.558385 
3615 3-5 584636 
3619 3.5585 886 
3620 3.5587086 
3621 345588285 
3622 3.5589484 
3623 3.559068 
3624 3.5591882 


3625 3.559380 


358813-5548524' 


24 


3.552154 


36321 


— 


36593.5633624 


. Lagarithm. 
3626 3.594278 
362735595476 
352835596673 
3629535597870 
363003. 5599066 
,363113+5000262 
3-5601458 
3633 3.5502654 
3634 3.560384 
363535605044 
36 363.5506239 
363713+5607433 
3635|3-5508627 
3639 3-5009520 
3640 3-5611014. 
3941'3-5512207 
3642 3-5613399 
3643 3:5614592 


36443·5615784 


3646 3.5618167 
3647 3+5619358 


3050 3.5622929 
365113-5624118 
3652 3.5625 308 
3653035526497 
365435627685 
365513-5925874 
3656 3.5630002 
3657 3+5631250 
365803.5632437 


3660 3.5634S11 
3661 3.5635997 


3645 3-5016975| 


2648 3-5020548} 
3649 3:5621739| 


k 


3662 3 5637183 


as, _ * 


— 92 5660438 

3/3 e 
3685 . 5664375 
1268528858 
3687 35606731 
3688 3.566790 '3 


3⁰ 699'3- 567026 
3691 3˙567144 
3592 3.872017 


3593 04673793 
| 3654 3.574969 
 369513-5676144 
| 3696/3-5677320 
359735678494 
13598 3:5679609 


| ix bd 5669087 67 


3721[3 
3722 


3 37 
3 
3731 


3734 


3719135724202 
372013+53795429 
55705597 
3-5797764| 
3723027288920 

243.9719097 
72535711263 
2613+571242 
372713+51-1359 
72813·5714759 
3729135375924 


13730 


373203 
3733135 


Had 2699 3: +568 843 


373 


33503. 


3-5717088 


5 2270 


9 


| 4 Nam Logarithm., Num. Logarithm., Num 55 
355/5888865 [3700 3.502017 [8737 3-5725231 | 
/ 3554 35639555 [3701 35583191 37383. 5726393 8 
36653-55407 40 3702 3. 56843644 37393. $727555 
| 369613.5541925] 370335685537 749.5728716 
36673 5643 109 [3704 3-0686710] 374.5729877 
3568]3-5644293| [3705/5-587882] 7426.573103 
| 366913-5645477| 705 3.568985 37434. 5732198 
3670s 3 3707/3· 559260 374435733258 
367113-5647344 3708 3: "5691397 3745/3-5734518 | 
| 3572135649927] 35095 · 5692565 13746|3-5735678 
4 3.550209 371003. 963739 37473˙5736837 
357453 3651492 37211 3.594910 37483-37279 
3675 3˙ 5652573037 723·56 960800 749.5739154 
367603. 5053755 371313*5997249] 37503.57403 13 
36773˙5 6549360 [3714|3+5995419] 375103.5741471 
13678 3.565611 715G3˙56995880 37523.5742628 
3673.567298 [271513-5709757] 675365743786 
3530 '32:5658478] [2717|3+5701926] [375435744943 | 
3681 3.5659658 37 183-5703094 37553-57409 


3765 
3766 


13767 


- [3768 


376g 
1377 - 
B77) 


6 13772 
3773: 


37$913+5747256 | 
375735748412 
375 803.5749558 

375935750723 
3288935951878 
3761135753033 
3762j3-5754189 
3793/3-5755342 
379443-5756496 | 


3-5757550 | 
3.5 75 8802 | 


35759956 | 
3.47611Cg 
3-5762261 | 
3-5763213 
3.5764565 
6.57657 17 
3. 575 g 


9 


„ 4 


* 22 


* 3, voy 


o 3 


1. 
. 
. 
r 


6 
wA Vo. 


JOS: 7 "0" 
— 


— 
* a — * 


Fer 


3774 


3797 2:5794420 


Logarithms, 


3.5708019 
3.5769169 
35770320 
3 5771479 
3.5772020 
3+53773719 


3+577491%' 
373 103.5770067 
3782035777215 
35778363 

| 3-57795 11 
33780659 


2786 3.5781 806 
35782953 
3.5784 
3˙5785246 
35786392 
35787538 
3-5788683 
3.5789828 
35790973 
3.592118 
963-5793262 


3775 
3770 
3777 
3778 
3719 
3780 


a_ 


3799 3-5790093 
3800 3.5797835 
285103. 5798979 
28902'3. 5800121 
3803 Zo 5801262 


3804 3-5802405' 

3805 35803547 
3808 3.5 804648 
3807 3.5805 829 
3808 3 5520959 


80 
| 3810 3.5 7250 


3809 3. 58811 


Num, Logarithm, hl 


3311 75875385 
12145 5811529 
3313'3+5 812668 


35814945 


3. 58160844 
5 70 «317322 
33818[3*551534 


38193·5819497 
38205. 582003 
39582177 
1.62295 
75235824543 
8243˙•5825179 
a, 5820314 
3826]3*5327450 
73.582885 
338829219 
3829.583852 
383035831585 
3.553322 
3.58342 55 
3·583 538 
[325339 8839521 
8376.583355 
3838 3.83878 
38373˙5839918 
3838 


231083. 5843312 
384 38413 5844443 
38423 5545574 
e 


3845 3 548763 
3846 3555099 3 


413 3813807 


en 5541059 
1393913" 5842181 


Num. Logarithms 


384835852351 
3845 3-5353479 
385053.5 82 
385103 5855735 
385263. 58 56863 
385313-5857990 
3854035859117 
3. 5860244 

3.5 86 1270 
„ 
883.5863022 
385983-3864748 
38403.5865873 
3.5 866998 
3.5 868123 
33˙5869247 
35870371 
35871495 
3. . 5872618 
5873742 

3.587485 
TN 5375987 


13870!3-5877110 


38713878232 
3872 35879353 
3873 3-5380475 
38743·588 1596 
387535882717 


3877/3-5384958 


38785. 5880078 


3373 3-5887198 


138803 5888317 
443˙58478 24% 


58546. 5859436 
388235890355 
33333 5591674 


3547 3" <9 $41222- 


| 


7 
3 


3384 3-5992792 


| 


— 


1 


n 


— 


uw 
1 


W 
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* 
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38 


3898 
3899 
3900 


_ $3991 


3902 


13903 
3904 
13905 
— 3906 
3907 
1 300 
2 39095 
3910 
4391113. 
43912 
3913 
13914 
13915 
3916 
$3917 


3918 


: 39) oy 
3920 
* 2958 3. 


3895835905075 
389683. 1906159 


389713-5997304 


3-5902844 


| Num Logarithm.| 
| 3885/3-5893910| 3922 
3886/2.589502$ 
3857/3.5896145 
3888/2.5 847262 
38895.5898379 
5.488278 
389103. 5900612 
38923.5 901728 
3853 
3894 3-5993959 


Num. 2 


3922 35935070 
3923 3. 593618 

3924 3.593729 

3925 3.593839 

3925 35939503 
29273. — 
3928/3.5941715 
3929 3. 5842820 
393013+5943925 
3931,3-5945030 


(3932;3.5946135] 


3933|3-5947239 


3. 3908418 
3-5999532 
3.591c646 
3-5911759 
3.512873 


35915098 3 
Jo 5916210 
35917322 
35918434 
3.591954 


3˙5913985 


| 


3.5921758 
5922878 
3. 5923988 
3.59 2509803 


35927318 
3. 5928427 
3-5929536 
3.593044. 
3.593173 
3.553285 7 


ͤœũũ—— SOS Io ono 


3592065 7| 


i 


3-5926208; [395 1 


3934/3. 5948344 


3939 3+595 3800! 


393513-5949447 
39391[3-5950551 
3937(3-595 1654] 
373835952737 


39403. 5954952 | 


39413.5955064 
39423.5957166 


394313.595 $268 
3944 3-5959309 
13945'3-5950470 


3946 3 5961571 


394735962571 


3948 3.5963771 
3949 3. 5964871 

3950ʃ3.5965971 
3951 EL 5967070 
3952 3- 5968169 
3953 3.599268 
39543.5970367 
3955 35971465 
3956 3.5972563 
3957 3.597360 


5774778 


—ͤ—ü ——2— — 


3 


| 


| 


| 


3980 
3981 [3.5999922 


= 


Num. Logarithm | 


3959|3-5975855 
139703. 5976952 
3961 (3 5978048 
3962 
3363345989241 
3964 25 5981336 


3965 3:5982432 
3966 345983527 
3967 |3+5984622 
3968|3-5985717 
3969 | 3+5986811 
3970, 3.287205 


3971 3-5988999 


3972 3-5990092 


| 


13976 3-5994464 


3973 3+5991186 
3974 35992279 
3975 3-5993371 | 


3977 35995556 
3978 3.599648 
29352. 5997739 

3.598831 


3982 3.5001013 


3983 3983 13.6002103 


—— — 


ö 
| 


3584 36003193 
398536004283 
39863. 5005373 
398703. 
| cet 3:6007551 

3589 3.558545 
399035009729 
3991 3˙60108 17 
3992 3. 6011905 
3993 3.612993 
3994 3.601408 


b 


3995 — 5; 168, 


Ss -* IT 


ä 


3999 
4000 
4001 


4002 
4003 
4004 
4005 
4005 
4007 
4008 
4009 
4010 


4011 


14012 


gol 3 
4014 
4015 
4016 


4025 
4026 
4027 
4025 
4029 
4030 
9403 [ 
[423 


[3-5026025| 


| Now Num.) Lg ar it bon Num. 


3996 3-0010255 


3997[3-0017341 
3998 3 6018428 


3.019514 
3.502060 


8 1685 


3.602277 
3. 6023856 
3. 5024941 


p 


3.6027109 
3.6028 193 
3.029277 
3.030361 
3 5031444 
3.60325 27 
3-003 3609 
3:6034692 


13-6035774] 


4017(3-6939018 
4018[3-6040099 
4019 3 6041185 
4020536042261 
402 163.6043 341 
4022036944421 
492343-6945500 
402453 · 50465 80 


. 693685 5 
5037937 


3 6047659 
3-5048738 
3-<049815 
3-5059395 
3-5051574| 
3-605 3950 
3 6054128 


3 6955 205 


_ me, — 


4033 3.6056282 


493513-6958435 
4036,3.6059512 
4037/3-60605 $7 
4038 3.600 1663 


4040 3. 8 
40413. 
4042 3 6965963 
404313 
4944'3.6068111 


Nam: D | 


14934 3.605 7359] 


14275 
4039 3.062738 


35067037 
4081 


4045 3.6069 185 


40456 3. 607025 | 


4047 3.07 1332 
4048 3.607240 
4049 3.607347 
2893.874350 
405 13.607522 
495 2/3.6076694 
495 313-657 7766 
495 4'3-6075837 
405 5]3-6079909 
4056,3.6080979 
40573. 5082050 
405883 6083120 
40593˙ 6084190 
4060 3.6085 260 
406113: 6086330 
4052 3.087399 


4953: 3.608 8468 


4057 3.592742 
4968 3 6293829: 


[40% 3. 6094877 


4064 3.60895 37, 
4055 3.609695 
4565 3. 6091674 


— 
3 


[Nam 
4070 
4071 
4072 
4073 
4074 


4075 
14277 
2 
4219 
4080 


4082 
4083 
4084 
408 5 
4080 


3.6095 944 
3.6097011 


3.6099 144 


36101276 
3.102342 
36103407 
36104472 


3.6105 537 
3. 5106602 


36107666 
30108730 
3-0109794 
35110857 
36111921 
36112984 


4087 
4088 


4089 


4090 
4991] 
4092 
4093 


— a+ 


4094 
4095, 
4096 
4097 
4098 
4099} 
4100 
4101 
4102 


4103 


4104 
4195 
4106. 


3.0114046 


3-6115109 
3-0116171 


3.6098078- | 


3.6 100210 | 


Log arit hm: 1 


— 


33117233 


3-0118295 Þ 


3-6119356 
3 6120417 
3 612147 
3.122539 
3.612350 
3.8124663 
3.612720 
36126770 


36127839 


26128898 


3-5: 29957 | 
3 6131015 
3-6132072 
'3-0133132 
3.513 34789 


— 


—— „ 0" 


- 


K vn —— as. Ali 4d 2 — 2 


— IT — —— * 


_ P IC OE roo AE en neem — 
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410913 
4110 
4111 
4112 
4113 
4114 
4115 
4116 
4117 
4118 


14121 
4 4139 6151603 
333.6162654 


415 


4135 
4135 3:5165 805; 
11375. 6166855 
4135 3.6167905 
41395 6168954 

414 3.170003 
| 4141 3-6171052, | 
414235172101 


41043 


2 Logarithm., Num: 
4107[3-0135 wind 
41083. een 


7351 


— 


36139475 | 
6149531 


3.6141587 


853. 6146863 


3.614204 3] 
3.6143698 


36144754 


36145809 


41203-51489 72 
4121 3. 6150026 
412253515 1080 
41233 6152133 
1243453182 
ET 1 54240 
4¹25 


3.01479 18 


3 6155292 


3-9400552 


3-0163705 
3-5164755 


. 6173149/ 


418] 


13.621178. 


Num. Logarithm., — Nam L9garithm.t 
L 
2 4183ʃ3.5214879 
Gees 177346 41843˙6215917 
5 * 6178387 418513-6216955 
4149 3:5179434 1 — 3-6217992 
2 anippaeigors; 
1152 vo a | Gt 6221104 
415303 3 4190 3 
| 1913. 1 
„ operon? 
41555. 18571 479213 
40565 6186755 419336225249 
415713-618780) 4 194[3-56226284 
4158 3. 6188845 419513: 6227320 
41595. 61898890 l419513-6228355 
160.6190933 419755229390 
4 3.62304 24 
416135191977 4198] 3-62304.24 
416213 3-5153021 ' 14199}3+6231459 
4193 5+ 6194064) 42003. 0232493 
1643 5195107 420103.6233527 
28 3. 6196150 42023. 5234560 
4158 . 6197192 4203 36235594 
14167 3. 6198235 42⁰⁴ 3.5235627 
4158 3.199277 . 4253 e oy 
oo < . 24 | — N 
470 36202102 4200 359240757 
[417213-620344..| [4209.52 17 89 
| 6 8 21013-6242921 | 
41733 6204484] [4210 e 
4174 3.625524] 42“ 136213852 
41753520656 $21} N 
41783.6207605 [421313 — Hh 
4177]2- eee 42143 _ 4 
* 
42215 3 5250036 
41353. 4217.525006 


„ 


” 


6— L.A 


— __—_—_—_— — 


OSO 


* 02e 


E 


— — — 
* 


j 
4240 


* 


4221] 


4222 


4223 


4224 
4225 
4226 
4227 
4225 
4229 
4239 


14231 


4232 
4233 
4234 
4235 
4236 
4237 

4238 
4239 


4241 
2242 
4243 
4244 
4245 


= Logarithm 
4218} 3-625 1066 
4219 36252095 
4220036253124 
36254153 


3.6255182 


Num. Logarithm 
| — — . 


425 52.628899 | 


36276210 
3.6257239 


3. 5258267 


36259295 
3.260222 
3.626 1350 
3.0262377 


3. 6263404 
3.624430 


3.626648} 
3-0267509 


3:02585 34 


35269559] 


3.62705 85 
3.5271610 
3.6272634 


36273559] 


3-62746 


— 


2225 
3627673 

36277754 
36278777 


4247 


4248 
4249 


| 4250 


251 
4252 
4253 


1 


36280823 


3.528 1845 
3.282867 
3. 6283889 
3.284911 
36285933 
36286954 


4287.632153 


| 4254/3 62879750 


14259 


4256 3.6290015 
4257,3-6291036 
3.6293076 
2294096 
4261|3-6295115 
4262 3-6295134 
4.263 3-0297153 
4264 362981 72 
4265 3.529919 
4265 3.6200208 


4267 3-630122 


4200 


427436308345 


4273ʃ3 6307329 
427519-6309 361 


427713+6311392 


4276 12 


4278 35312408 
427936313423 

2803.53 14438 
428136315452 
4282 3-6316467 
4283 36317481 
4284 3-6318495 


4285|3.6319568| 


4.286 3.6320522 


| 
4288 3.6322548 
4289 3.63 23560 
4290 3.6324573 
4291 3-6325585 


— 


Num. Lg aruthm. | 


«\ 


4 


A 


4 


4 
4 


| 
4 


K 


429 253.6326597 
42933˙63 27609 
4294'3.6328620 | 
429513-6329632 | 
429013.6330643 | 
4497 
4298 
429 
430⁰ 
430113.6335094 | 
4302 3-03 30704 
43-3'3-0337713 
4304 3-5338723P 
4305'3-6339732] 
4306,3-5340740 | 
4307 3-6341749 } 


4399 3:0343705 | 


4.311 3.6345780 
[4 
4313;3 0347795, 
43 14, 3-6348801 i 
4315 3 5349808 
4315 3˙53 50814 
4318 3-6352826 | 
431935354832 
4 


4323 
432476355857 | 
4325 3 6359861 | 


20736331652 
3.332664 
3˙6333674 
3-0334635 


308 3-6342757 


310 3-6344773 | 


21 2; 3+5346788 ] 


F 
3 1 7 3˙635 1820 
f 


32013+5354837| 
1210335843 
32213-63568348 | 
23/3-0357352 | 


325,3-6360865 | 


5 * — 


328-5362872 | 


— * 
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Num Logarithnty | 
4329 3.63638 76 


Z| 


14372 


4381 


* 


3.6388884 
3.6389882 
36390879 
36391878 
3.639287 


93.6394865 
3.639586 
36395857 


213-6387887] : 


3-63933691 


3.639782 


3.5398847 


2 


4373 


4374 3.6408 788 
4377 
4376|3-0410773 


437713-6411765þ 


Num, Leitl 
4366, 3-6400837 
4367 3-6401 832 


f 


3.406802 
36407795 


3.640978 1 


4378 
4379 
4350 


13-9417715 


4389 
43993-6424645 


3.641 2758 
36413749 


36415733 
36416724 


3.541870 
36419696, 
3.542086 
36421676 
3.642266 
3-64236$6 


3-0425034 
3:6426623' 
3'6427612 


3-6428601) 


3.64295 89 


36430577 
36431565 
36432552 
3.433540 
36434527 


3.643514 


3.641474 


4431 


Nom, Logarithu | 
4493 35656437487 
4404 35438473 
4405 3-0439459 
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14559 3-6585696 
14559 3-6539543] 
[456113-6590601 


— 


4562 3-5591553 


4563 33 
4564 3.593456 
45653-59408 
4566 96585329 
456703·63953 
4548 3.5597261 


1 455913-6598212/, 


4570 3-65y9162 


| 
4571/3-65001 12, 


4572/3 6601062 


4573; 
4574 
753.6603911 
1275 17 e ee 
3.6605 809 

8˙3 6505758 
3.607706 
ire 


4581036509603 


145823.66 105 1 


468303.661 1499 
4584136512445; 
458; 3-6613393. 
458603 6614340 
4587 ——. . 


8 
. 
Num 


3.660201 2 
3.565296 2| 


ad 


ar ithm. 


44588 37561 5234 
45893 6617181 

4590{3. 5618127 
459102.66 9 
145923 5620019 


45 4593 775677855 


4594 $f 
459513-6622 

459603.56238 85 
4597 3.662474 
4583.662500 


45993 6626634 


45005. 8 6627778 
4501 3560255 22 
4602 3.629466 


46043-6603 1353 
4605 3-6532296 
4.506 3.5533 23 
14507 3.5634182 
4603 3.6635125 
4609 3.6635057 


4611 3.637951 
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513613-7105250 5173037137425 521957168377 
513713*7107099| 5174“3. 71382640 5211[3.7169211 
513803.7107941 51755. 7139104 52126. 7170044 
5139[3.7108786 517602 247139943] 5213 37170877 
5140] 37109631 $177 3-7 149732] '521413-7171710 
514113-7210476| [5178 3+7141620 5215 37172543 
5142[3-7111321{ 517953 7142459 — 05. 7173376 


* 


— 
* —— — 


— — — a * 


15237 


32253 
5226 
5227 
5228 


15229 


3233 
5234 
5235 
$236 
$5237 
3238 
5239 
5240 


521837175041 
152193.7175873 
52203. 7176705 
522163·7177527 
2223.178369 
5223371779250 
5224'3.7 18003 2 


arithm. | 
37174208 


| 
| 


.7180863 
3-7181694. 
3+7182525 
3-7183356 


$23113. 


Fans? 185017 
5232 


3-7184186 


7185847 
37186677 
37187507 
37188337 
37189167 
3.7 189996 
713-7 190826 
3.7191655 
3.7192484 


5241 
5242 
5243 
$244 
5245 
5246] 
5247 
5248 
5249 
5250 
5251 


37194142 
3˙7194970 
37195799 
3 7196627 
37197455 
3.219828 


37199111 
37199938 
3-7 200766 
3:7201593 
3-7202420 
3-7203247 


5252 | 
9293 


— 


[5264/3 


3-7193313 


Num. Logarit hm, 


5254˙7 24901 
5253.720727 


5257 (3-7 207380, 
15258 3: 7208260 
5259 2.229932 
5260 3.725985) 
5201 3.7210683' 
5262 3.7211508 
5203 3-7212334 
37213159 
37213984 
3. 7214809 
37215633 

37216458 
37217282 
3. 72218106 


5255 
5266 
5267 
526803 
5269 
5270 
$271 


$2723-7219754 
527303. 7225578 
5274357221401 
52753.7222225 
52763. 7223048 
5 277]3:7223871 
5278 3+7224694 
52793˙7225517 
5280137226339 
528113-7227162 
528213-7227984 
5283[3-7225$06 
5284|3-722c 7229628 
5285/3-7230450 
528613-7231272 
5 2$713-7232093 
528813-7232914 
52893˙7233736 


5 


3 3 7218939 


5256 3-7206554| 


| 


| 


4 


$314 3-7254215 


Num. Lag ar it bm. 
5291 3. 7235378, 
5292, 3-72361989 
529313-7237019 
5294 3.723789 
52951 3.7238660 
5296 3. 7239480 
52573 7240300 
529837241120 
5299 37241939 
19300 3» 7242759 
5301.3.7243578 
53023.7244397 
5303 3.724216 
5304 3,7246035 
5305 3-724685 4 
53053. 7247672 
3285 37248491 
FE 3-7249309 
5309 37250127 
5103.720943 
53 113.7251763 
5312 3,7252581 
5313 3-7253399 


5315 3+7 255033 
5316 3.7255850 
$317 3.7256667 
5318 3.725748 
5319 3.725 8300 
829 3.2259116 
53213.7259933 
532237260749 

53233. 7261565 
$3203, 7262380 
5325037263196 
5326½3.72640 12 


5225 3 7264527] 


357204074 


52903: 72345571 


Num, Lagarit hm. 4 . 
5325[3.7265642| [5365137295697] 15402[3.7325546 | 
532913-7266457| 1536613-7296507| [5403[3-7326350| 
533913-7207272| -1530713-7297316| [5404137327153 | 
533113-7268057| [5363[3.7298125 3-7327957 | 
5332[3-7268g01 53913-72989 34 3.73 28760 
2232282250 282922229743 [5497137329564 
533413-7272530] [5371[3-7300551 37339367 | 
53337271344 [537213-7301360| [5409]3-7331170 
5336]3-7272158, 537337302158 54105.7331473 
53373 ˙7 272972 5374037352977 411.7332775 
533803˙7272786 537503 7393785] [5412]3-7333578 
5339]3-7274599, 225373045930 4136.233438 
5495.727343 373054000 1541413-7335182 
5341137276226, 15378[3.7306205] 416.7335985 
5342 3.727729 3.720705 654168.7335787 
5343/3˙7277852 53803. 7307823 [5417]3+7337588: 
534437278664. 538 103.7308630] [5418[3.7338390| 
$534513-7279477) 822.2309437 [$419]3-7339197}, 
534513- 7250250) \538313.7310244] [5420/3-7339993 
534737281 102 '5384[3.7311051] [542113.7340794- 
53483-7281914! [5385137311857] [5422/3.7341595 
5349]3+7252726| [5386[3.7312663| [5423|3-7342296 
535063˙7283538 [5387[3-7313470| [5424/3.7343197- 
5353137284349, [538813 7314276] 4243.224997 
535213-7255161| [535913.7315082 [542637344798 
535313-7285972| [5390[3-7315888] [542713.7345598 
5354037286784 [5392[3-7316693] [5428/3.7346398 
5355/7287595 [5392[3-7317498] 54293.7347198 
535537288406 53933.7318304] 54303.7347998 
$35713:7289216 1 5433.724878 8 
535813+7290027] [539513 7319914, [543237349593 | 
535913-7290838| 1529613.7329719] [5433[3-7350397 
$360/3-7291648, 539737321524] 1543413-7353196 
$35113-7292458| 15398 3-7322329] ($435|3-7351995 
5362 > [292266 5399 3-7323133) {5436[3-7 35 2794 
5363|3+7 294078 [5409 3-7323938 1543713-7353593 
5364]3:7294888| )5401'3.7324942) [5438 3-7354392: 


* 


* 4 


— —— 


5453 
5454 
5465 
5466 
5467 
5468 


| 222 Lag arit hm. 
$4391 3+7355191 
1544 
5441 
5442 
$443 
5444 


5445 
5446 
15447 
5448 
5449 
5450 


| 5451 

3452 
5453 
5454 
5455 
5456 


5457 
5458 
5459 
5460 
$461 


5469 


37355989 
3·7356787 
37357585 
37358383 
37359181 
37359979 
37360776 
3˙7361574 
37362371 
3.733168 
3:7363955 
37364762 
3.73655 58 
37366355 
37367151 
3.737948 
37358744 
3.736954 
3-7372335 
3-7371131 
3-7371926 
3-7372722 
$46213-7373517 
3-7374312 
3-7375107 
3+7375902 
3+-737669g5 
3:7377491 
3-7378285) 


37379979! 
3.7379873 


5485 


5476, 
5477 
5478 
5479 
5480 


3+7384634 
3.7385427 
3.7386220 
37387013 
37387806 


wal um.\Logarithm i 


5461 
5482 
5483 
5484 
5485 


3-7388598 
3+7359390 
3+7390182 
3.7399974 
37391766 
3:7392558 
3-7393350 
37394141 
37394932 
37395723 
37396514 
37397205 
3.7398096 


5487 


5488 
5489 
5450 
5491 
5492 
5493 


5494 


549513+7399677 
549013.7400467 
949 7(3+7401257 
5498 37402047 
549913-7402837 
vue 3-7403627 
$50113.7404415 
5502[2.7 405 206 
590313-7405995 
5504|3-7406734 


55991 34741072d 
| 15 310[3-7411516| 
55143.7412304 


5512ʃ3.7413092 


3.7398886 | 


} 


[55 22[3-7420964 


5513]3-7413580 | 
551443+74.14668 | 
55153˙7475455 
551663.7416243 
37417030 
37417817 
55193.7418604 
552937419391 
552137420177 


552337421750 
552437422537 
5525 3.7423323 
5525347424109 
5527137424895 
55 2813-74 25680 
5.52943-7426466 | 
5530(3-7427251 


553113-7423037 
55323.7428822 
553337429607 
553437430392 
553513-7431176 
5530]3-7431961 
553713-7432745 
553803.7433 530 
553937434314 
554003. 7435098 


65⁵⁶² 


5543.743881 
554213+74 36665 | 


37437443 
554413. 7433232 
554513+7439015 
$546 3-7439799 
5547 3+7440532 
55483.7441365 | 


5549 37442147 


r - we Te 


$4 


| 


15564 3:7453871 


{ 


55503.7442930 
5753.744712 
55523.7444495 
553263.7447277 
5554 3. 7446059 
5555'3-7446841 | 
5556 3.7447622 
5557 3-7448404| 
5558 3-7449185 
5559 3-7449967 
5590, 347450748 
5561 3.7451529' 


— — 


5502 3974523 10 
5563 357453091 


556513+7454552 
5566 357455432 


5568 347456992 
556913+7457772 
55703 7458552 
5571347459332 
$57213.7460111 


5574137491670 
5575137452449 
557613-7 463228 
557713 7464006 
5578 3-7454785 


558013+-7466342 


55823.7467898 
55$313-7458576 
5584637467454 
558513-7470232 


5586 


$567-3-7456212| 


557313-7450890| 


5579 3.7465 564 


558103.7467 120 


3.747 1009 
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Mum. Lqgarithm. | 
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560 103.7482656 


9302489329 


(347485756 


3-7471787 
3-7472564 
3.7473341 
37474118 
37474895 
3:7475672 
3-74754458 
3.747225 
3.747 8001 
3˙7478778 
3+7479553 


3-7481105 
Nee 


37483421 
3 7454206 
3-7484981 


3-7491177 


3+7491950 
3:7492724 
37493498 
3-7494271 


37495044 
37495817 
3.749590 
37497363 


303.7499681 


37498908 


SET Num. Logarit bm. 


5643 3.75 15100 


5624 37500453 
5625037501225 
5626 37501997 
562737502769 
552803.7503541 
5629 3-7504312 
5030 3.7595084. 
$631]3-7505855 
5632'3.7506626 
5033,3-7507398 
563403.7508 168 
5030 3-7509780 
5037 3-7510480 
$638 3.7511251 
5639 347512021 
5640 3-7512791 
5941 3.7513561 
5042 347514331 


— — 9K 


5544 3-7515870 
5085 3+7516639 
185 37517409 
5047 3-7518178 
5648 3-7518947 
5949 3-7519716 
$550 3. 75 20484 
3051 3:7521253 
5652 3.7522022 
$65 3]3-7522790 
505413-7523558 
505513+7524326 
565613.75 25094. 
565 713-7525 862 
565 83.75 26629 
5659 3.7527397 


P 


660' 
— 
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3.752893 20 
3.75 29699 
375304660 
3˙ 72531232 
37531999 
8.7332788ʃ 


3.754271 
37543483 
37544248 


37547305 
3.754069] 5 
3.7548832 
3.754956 
3.75 50359 
5690ʃ3.7551123 
37551886 
567237552649 
 $09313-755 3412 


5695 


3+7554175 
3-7554937 


i 569613. 775 
(3997 3-75 55402 


— — 


— oo Nun: e 
85 7557224 1573513-7585334 | 
5699. 3- 1557989 5736 3-7586091 
5700134755747 737 3-7536848 
570113-7559510 5738 3-7557605 
5702137569272]. 5739 3-7588362 
$79313:7561934 15749 3:7539119 
579413-7591795] 5744 3-7589875 
5705[3-7562556, 5742 3.7590632 
$726|3.7563318, 5743 3.75913 88 
570713+ 7564079 57443˙7592144 
$708[3-7564840, 5745 3-7592900 
5709137565600! 15746 3:7593656 | 
571053. 7566381 574737594412 
571167557122 5748 3.7595 168 
571213-7567882 6749 3.759593 
5713]3-7568642| [5750 3-7596678. 
571413-7569402 575137597434 
571513-7570162 (57523: 288189 
571637570922 5753 37598944 
571713 7571682] 57543. 7599699 
$718[3-7572441| [5755|3-7600453 | 
57191]3+7573201 $7563-7601208 | 
572013-7573909 15757/3-7601962 ; 
572113-7574719] 6758.702717 
$722/2-7575479| [57593 7603471 

572313+-7570237] 67603. 7604225 
5724.757996 5751.760479 
5725037577755] 576203. 7605733 
5726{3+-7578513] 753.7606486 
52276. 11 55 528483•7507240 
5728 3.7585030 57657 3-7607993 
5729]3-7580783| 5766.760874 
5130]3-7581545| [57673-7509 500 | 
573113-7532304| [5758/3.7610253 | 
573213-7583062| 57693. 7511005 | 
573313- 7583519 [5770/3.7611758, 
5734 43.758 4577 57713. 76125114 


* 


, 


1 577513-7815520 
; 57766˙7516272 f 


tea tte. td. that 
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Num Logarithm. 


$7731 3-7614016 
577413-7614768 


577713-7917024 


| 577813-7617775 
| 577913-7618527 
5780;3-7619278 
5781;3.7520030 


— 


2833.721532 


— 


578437622283 
57853.7623034 
5786037623784 
578713+70245 25 
5788/3-7625285 


— — 


57903. 7626786 
5791037627536 
5792 3.7628286 
5793˙7629035 
579437629785 


1 


5796 3.763 1284 
5797 3˙7632033 
5798 3-7632782 
5799 3*7033531 
| 5820 3.7634280 
5801 3.735029 
5852 3.735777 
5803 3.76365 26 
5824 37637274 
5 805 37638022 
5806 37638770 
5807 3+7033519 


$772] 3-7613263| 


578213.7620781| 


[5521[3-7649976 


5795 3:70305 34 


| 3-7640266| 


5809 3.764 1014 
5810[3,764 1761 
5811 37642509 
5812 3. 7643256 
58133.7644003 
5814[3-7544750 
531513-7645497 
581513.7646244 
581713.7646991 
5318 37047737 
581 3.748484 
582013.7649230 


5822ʃ03.7650722 
5823/3.755 1468 


5789 3.762603 


313-7670074. 


9057137676752 
[3-767 7494 


313-7651199 
3-768 1940 | 
3.7682680- 


3.7684161 


587%. 7 


3-76685 88; 
3-7569331 
3. 7679816 


37671359 


3.767230 
37673043 
3.767378 5 
37674527 
3.7676 269 
37676011 


37678235 
3.767 8975 
376797172 
3.780458 


37583421 


37684901 
3-7655641 
3-7686381 | 
3-7687121 
3-7687860 } 
37688600 
37689339 


3.76908 18 
3.791557 
37692296 
3.769 3035 
37693773 | 


3.7695250 


3-7094512 | 
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3 7695988 


37698940 
38883. 72699678 


37701153 
32701890 
37702627 
37703364 

37704101 


27696727 


5 7697465 
37698203 


3.77004 16 


5920 
5921 
5922 
5923 
5924 


5925 
5927 
5928 
5929 
5930 
$931 


3-7704835 
3-7705575' 
3.770631 
3. 7707048 
37707784 
293.2708525 


3.7709 256 
3.7709 992 
3.7710728 
59043.7711463 
37712199 
| 37712934 
99005 7713670 
59083. 7714405 
59093.75 15140 
$91013.7715375 
$91113.7716610, 
$91213.7717344 


5913[3-7718079 
59141347716 


1591613. 7720282! 


5917 3.7721016 


59183. l 
159 919137722483) 


5932 
5933 
5934 
5935 
5936 
5937 


5538 
5939 
5940 
5941 
5942 
199243 


15944 


5945 
5946 
5947 
5948 
5949 


— 


5925[3-7726834 


[3-7732743 


3. 772327 
37723951 
37724684 
347725417 
3-7726150 


7727616 


37728349 
37729082 
37729814 
37730547 
37731279 
37732011 
37733475 


37734207 
37734939 


3* 27235⁵7⁰ 
3˙ 3.773640 


3s 1737133 
37737954 


3.77393 26 
37740057 


3-7 749788 


Fat 7743710 
2— «7744442. 


37741519 
37742249 
3˙7 7742979 


MV nt. { Logarithm, | 


— — — — 


595737750275 


3595803.7751005 


52 
556 
5 $62 


5363 


3025 1751734 


3-7752413 
3+7753191 
3+7753020 


3+7754648 


3994 ,3:7755370 
5965 3 7756104 
5966 3.776832 
5967 3.775750 
5968 3.7758288 
5909, 3-7759916 
5970 347759743 
5971 3. 7760471 
5972 8. 7761198 
5973 3.7761925 


5974 3:7762652 


597513+7763379 
5976 3. 7764106 


3-7738599]| 


5971 
5978 
5979 


5981 
5983 
5985 


5 7764833 


| 5950 
5982 


5984 
[5986 


813 
591553˙ 21719547) 


55500. 7745¹7⁰ 
195 1/3- 7745899 
59523 7746629 
5953 


5955 


3.774739 
595437748988 
3.77488 18 


5950, 3-7749547 


5987 
5988 


5989 


5991 
5992 


J5993 


5990 


37765559 
3.776628 


3.776701 2 


3.7767738 
37768464 
3.7769 190 
3.779916 
3.777064 2 
3.2771367 
37772093 
37772818 
37773543 
3.7774 268 
3. 7774993, 


718 


— —ͤ—ũ—Tu ' k. — — —— 


3 7775493, 
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—— (uU— INV. Log arithms. 
— Nun. Lœgar it hm. 27820478 
N t 65 3. 78 | 3 1 

a 18 7804613 
nl 7831887 
75567 s 227725 Poa 787555 
599 60343. 23.783331 
e [50391-78067] 25 37526033 
399 8.789 6036 r 7834748 
Sent [= (reap Py ok 5463 
5550 3 7781755 Pd 7808931 = 905 4 
6001 22 603913» 2 4 7836892 
5 37733663 Pp 507 953.7837607 
6:03 604 113+7 I 607 313-7838321 | 
600513.778 1 1836027812755 15 17839955 | 
650613. N 60443. Tg 6082[3.7 540464 | 
650713. 6045137 6083[3.7841178 | 
6008 3. 7787299 604603. 7814681, 8 841892 
60093. 3 50472•.7815 8 8885 * | 
60103. 225 I 6048 47815118, Je 5.78433 19 
601213. 8 695947817554 60883.7844746 | 
601313. 605 113+7 1 845460 | 
6014 3:7191034 PS. 78189 890 OP £45 + pcm | 
6015 EEE [eons Ream 4609 183.7846886 
6016 TAIT 6054[3+7320424. [6592137847000 
601713. | 15055[3-7821141] [6092130 | 
501837704622 [505 53•7 | 848312 
G13 3-7794522 605603. 28 58546. "7845024 
601913-779524 60571-73225 70, 609513-7849737 | 
602003. 7758885 505803 7844535 Poss 3.585548 | 
602113 8 [6059137 _ [5097]3-7851162 | 
692213.7797408, 19059 3:724726| [509713-785 1162 

81298888328. 29813-7851874 | 
Harpo el ag 7H 
an 0623. | 85329 
602513- 2 8063 87225777 Je hs 
14 6 x eas 6064 3-7827592 1$102]3.7854722 
60271347801 2 (0653.78 2830 6103ß3 7855434 
602803 = 06613. rh 6104/3 7856145 
502953. E lags 


— 2 


6 


” 


Te vr. Logar ich n. „ Num Logarithmi; Mun. Lag arial. | 
1 5142.788300 61795. 7909182 
6105 3. 705587 + 3:7883805|- 618 3. 7909885 
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